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Hot  *Blast  System  for  a  Church  ^Building 

Plant  Installed  in  the  Plymouth  M.  E.  Church,  Buffalo,  N.  Y. 

Most  churches  are  inclined  to  look  and  are  of  the  sizes  and  types  shown, 
with  more  or  less  disfavor  on  the  hot  Some  of  these  are  on  the  two-pipe  system 
blast  system  of  heating  for  two  reasons :  while  others  are  on  a  single  pipe. 

First,  the  cost  of  power  to  operate,  to-  The  fresh  air  system  is  operated  by  a 
gether  with  the  increased  coal  consump-  hot  air  fan  which  is  150  in.  in  size  with 
tion ;  and,  second,  the  expense  and  diffi-  a  discharge  45j4  in.  by  67  in.  and  a  wheel 
culty  of  obtaining  a  capable  person  to  78  in.  by  43  in.  It  is  driven  by  a  belted 
operate  the  system  for  the  short  time  it 
is  likely  to  be  in  use  (generally  about  two 
or  three  days  per  week  at  the  most). 

A  notable  departure  from  the  general 
rule,  however,  has  been  made  by  the 
Plymouth  M.  E.  Church  of  Buffalo,  N. 

Y.,  which  has  not  only  a  fresh  air  sys¬ 
tem,  but  an  exhaust  system  as  well.  This 
church  was  built  and  recently  completed 
by  the  J.  H.  Tilden  Co.,  general  contrac¬ 
tors,  the  heating  and  ventilating  work  be¬ 
ing  performed  by  C.  A.  Criqui,  of  Buf¬ 
falo.  The  architects  for  the  structure 
are  Cyrus  K.  Porter  &  Sons,  Buffalo. 

The  steam  supply  for  the  church  is 
furnished  by  two  “Ideal”  S-48-9  boilers  Plymouth  m.  e.  church,  buffalo, 
set  in  a  single  battery  and  piped  up  as  n.  y. 

shown  in  the  basement  plan.  Fig.  1,  and 

in  the  photograph.  10  h.  p.  motor  and  delivers  23,000  cu.  ft. 

The  basement  is  heated  by  direct  ra-  of  air  per  minute, 
fliators  located  and  of  the  sizes  shown  in  The  air  is  sucked  in  through  a  screen 
Fig.  1.  These  are  all  of  the  wall  type  and  by  the  fan  from  the  window  directly  in 
have  the  return  pipes  (not  shown)  run  the  rear  and  is  driven  out  across  the  heat- 
back  below  the  water  line  of  the  boilers,  ing  coils,  where  it  is  warmed  by  6  sec- 

On  the  first  floor,  the  plan  of  which  is  tions  of  20  rows  of  Vento  coils  (contain- 
shown  in  Fig.  2,  direct  radiators  are  used  ing  a  total  of  1,920  sq.  ft.  of  radiation) 
in  combination  with  the  fresh  air  system  which  are  set  on  iron  beams.  From  this 
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heater  it  drops  vertically  until  it  gets  be¬ 
low  the  basement  floor  level,  where  it 
enters  the  main  70x36  in.  warm  air  duct, 
from  which  branches  are  run  to  the  vari¬ 
ous  hot  air  risers,  as  shown  on  Fig.  1, 
reaching  the  church,  Sunday  school  and 
adjoining  rooms  as  shown  in  Fig.  2. 


The  exhaust  ducts  are  also  run  under 
the  basement  floor  to  the  fan  located  near 
the  exhaust  flue.  This  fan  is  likewise 
belt-driven  from  a  similar  motor  and  is 
of  120  in.  in  size  with  a  42^  in.  by  62  in. 
discharge  and  a  72  in.  x  40  in.  wheel,  the 
motor  being  of  8  h.  p. 


The  Composition  of  the  jlir 


1.  Oxygen.  It  used  to  be  assumed 
that  the  exact  percentage  of  oxygen  in 
the  air  was  an  important  factor  in  de¬ 
termining  the  quantity  of  this  element 
absorbed  and  used  by  the  body.  We 
now  know  that  within  certain  rather 
wide  limits  the  per  cent,  of  oxygen  has 
nothing  to  do  with  the  case.  The  “mar¬ 
gin  of  safety”  (Meltzer)  in  the  function¬ 
ing  of  the  oxygen  taking  and  carrying 
apparatus  is  such  that  under  any  of  the 
conditions  found  in  ordinary  life  the 
amount  of  oxygen  taken  in  and  con¬ 
sumed  is  determined  solely  by  the  de¬ 
mands  of  the  body,  and  not  by  the  per¬ 
centage  in  the  air. 

A  horse  cannot  drink  any  more  out 
of  a  lake  than  he  can  out  of  a  trough. 
The  experimental  data  referred  to  show 
that  the  oxygen  consumption  of  the  body 
is  not  in  any  way  affected  by  lessening 
the  oxygen  in  the  air  till  it  has  been  re¬ 
duced  from  21%  where  it  is  normally, 
to  about  15%.  We  also  know  that  such 
lowering  of  oxygen  is  never  found  ex¬ 
cept  under  the  absolutely  controlled  con¬ 
ditions  of  the  laboratory.  In  other  words 
a  tight-shut  school  room  full  of  pupils 
without  any  artificial  ventilation  will 
not  suffer  from  lack  of  oxygen.  They 
probably  will  suffer,  but  not  from  oxy¬ 
gen  starvation.  .The  exchange  of  gases 
through  cracks  in  doors,  windows,  as  well 
as  through  walls,  floors  and  ceilings  is 
so  rapid  as  to  maintain  a  practically  uni¬ 
form  atmospheric  balance  in  gases. 

2.  Carbon  dioxide.  We  used  to  be 
told  that  this  gas  was  a  poison  and  even 
in  minute  quantities  vitiated  the  air  ren¬ 
dering  it  harmful  for  consumption. 
Later  on  we  were  told  that  while  not 
proven  to  be  harmful  in  very  small  per¬ 
centages  that  it  was  our  best  measure  of 
the  extent  to  which  air  had  been  vitiated 


by  breathing.  Our  present  knowledge 
is  to  the  effect  that  people  may  live  in 
perfect  comfort  and  health  in  an  at¬ 
mosphere  so  laden  with  this  gas  that  a 
match  will  not  burn  in  it.  In  this  at¬ 
mosphere  their  mental  and  physical  fac¬ 
ulties  are  entirely  normal.  They  have 
no  subjective  way  of  knowing  of  the 
presence  of  the  gas. 

3.  Organic  Matter.  In  no  field  has 
physiological  controversy  been  more  ac¬ 
tive  than  with  reference  to  organic  mat¬ 
ter  in  the  expired  air.  The  more  re¬ 
fined  methods  of  physical  and  chemical 
analysis  possible  under  modern  labora¬ 
tory  conditions  have  failed  to  show  any 
organic  matter  in  expired  air.  Rosenau’s 
work  alone  appears  to  raise  doubt  but  it 
is  unsubstantiated  and  seems  to  be  open 
to  question  by  those  most  competent  to 
speak  on  this  topic. 

Organic  matter  is  given  off  from  de¬ 
caying  matter  in  the  mouth,  by  patho¬ 
logical  conditions  in  the  nares  and  es¬ 
pecially  the  posterior  nares  and  from 
the  skin.  This  may  be  harmful  but  does 
not  constitute  the  “anthropo  toxine”  or 
“crowd  poison”  usually  referred  to. 

4-  Odors.  Our  evidence  on  this 
subject  is  mainly  negative.  It  seems  as 
if  unpleasant  odors  should  produce 
harm  in  proportion  to  their  unpleasant¬ 
ness.  We  only  know  that  we  rapidly 
become  habituated  to  such  odors  and  so 
far,  have  not  been  able  to  trace  any  per¬ 
manent  direct  result  from  them.  Through 
arousing  disgust — before  habituation 
sets  in — physiological  effects  may  be 
produced.  In  recirculating  systems 
odors  are  rapidly  removed  by  washing 
the  air. — Dr.  Luther  H.  Gulick  before 
the  International  Congress  on  School 
Hygiene. 
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On  the  K^einspiration  of  Expired  jiir 

Unique  Experiments  That  Confirm  the  Theory  of  the  Heat  Economy 
OF  THE  Body  Being  tpie  Important  Eeature  in  \*entilation. 

By  Thomas  R.  Crowder,  M.  D. 

{Presented  before  the  American  Medical  Association^  Chicago,  III.) 


I  desire  to  record  a  phenomenon  and 
to  discuss  its  significance. 

Tlie  phenomenon  is,  the  immediate 
ieins])iration  of  a  portion  of  our  expired 
air.  This  occurs  quite  commonly — so 
commonly,  in  fact,  that  it  is  an  accom¬ 
paniment  of  respiration  during  the  ma¬ 
jor  part  of  the  hues  of  many  people,  and 
during  a  large  part  of  the  lives  of  prac¬ 
tically  all. 

The  observation  of  this  phenomenon  is 
not  new.  I.ehmann  and  Heymann  have 
each  reported  a  small  group  of  experi¬ 
ments.  in  which  they  determined  the  car¬ 
bon  dioxide  of  the  inspired  air,  com¬ 
pared  this  with  the  carbon  dioxide  of  the 
surrounding  air,  and  from  the  difference 
computed  the  proportion  of  the  breath 
which  was  reinspired.  The  proportion 
varied  greatly.  It  was  sometimes  more 
than  6^c  ;  it  dropped  to  zero  in  the  open 
air  and  in  a  breeze  of  3  meters  per  sec¬ 
ond. 

A  few  years  ago  this  subject  attracted 
my  attention  in  connection  with  certain 
studies  of  ventilation.  The  experiments 
of  Lehmann  and  Heymann  demonstrated 
little  except  that  reinspiration  may  and 
does  occur.  It  seemed  desirable  to  carry 
the  observations  further.  As  opportunity 
arose  this  has  been  done,  and  an  attempt 
has  been  made  to  determine  some  of  the 
factors  controlling  this  phenomenon.  The 
work  has  included  the  analysis  of  about 
900  samples  of  inspired  air. 

methods 

In  order  to  find  what  proportion  of 
the  expired  air  re-enters  the  respiratory 
tract  with  the  succeeding  inspiration,  it 
is  necessary  to  collect  samples  of  the 
inspired  air  as  it  enters  the  nasal  pas¬ 
sages  and  subject  them  to  analysis.  The 
only  difficulty  in  collecting  the  samples 
arises  through  the  possibility  of  includ¬ 
ing  a  portion  of  the  expired  air  as  it 
leaves  the  nasal  passages.  This  is  likely 
to  occur  if  the  taking  of  the  sample  is 
not  accurately  timed  to  the  inspiratory 


period ;  collection  must  begin  after  in¬ 
spiration  is  established  and  must  end  be¬ 
fore  expiration  has  begun. 

Experiments  such  as  these  are*  more 
readily  carried  out  on  oneself  than  on  a 
second  person,  because  of  the  easier  iden¬ 
tification  of  the  respiratory  periods.  With 
a  little  practice  one  may  become  perfectly 
conscious  of  the  beginning  and  end  of 
inspiration ;  and  with  a  little  more  prac¬ 
tice  may  learn  to  bring  the  inlet  tube  of 
a  bellows  into  the  nasal  orifice  at  the 
proper  moment  and  to  remove  it  at  the 
proper  moment,  using  one  hand  mean¬ 
while  to  manipulate  the  bellows.  By  ar¬ 
ranging  for  an  air  current  that  will  im¬ 
mediately  carry  away  all  of  the  expired 
air,  a  series  of  controls  may  be  run  that 
will  show  clearly  when  the  technic  is 
mastered.  The  observations  herewith  re¬ 
corded  were  made  by  the  author  on  him¬ 
self.  Those  made  by  the  experimenters 
above  referred  to  were  made  on  a  sec¬ 
ond  person. 

After  various  trials  of  more  or  less 
complicated  apparatus,  a  very  simple 
plan  of  collecting  samples  was  adopted. 
The  ordinary  Paquelin  cautery  bulb  was 
found  to  answer  very  well  for  this  pur¬ 
pose  after  a  little  alteration.  The  only 
necessary  alterations  are  a  long  rubber 
tube  with  a  glass  tip  attached  to  the  bel¬ 
lows  intake,  and  a  pinch-cock  applied  to 
the  outlet  tube  from  the  elastic  bag.  A 
somewhat  larger  and  heavier  bag  than 
that  ordinarily  supplied  with  the  cautery 
was  used,  but  the  arrangement  was  es¬ 
sentially  the  same.  The  accompanying 
photograph  (Eig.  1)  shows  the  apparatus 
used,  and  the  case  for  collecting  and  car¬ 
rying  samples  and  records.  A  is  the  in¬ 
take  tube,  B  is  the  bellows,  B'  the  elastic 
bag  and  O  the  outlet  tube. 

After  inspiration  is  well  established  the 
glass  inlet  tube  is  brought  just  within  the 
nasal  orifice — or  between  the  parted  lips 
during  mouth  breathing — and  the  bellows 
given  two  or  three  quick  compressions. 
The  inlet  tube  is  removed  during  expira- 
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by  a  very  simple  computation,  based  on 
the  fact  that  the  expired  air  contains 
about  450  volumes  of  CO2  in  10,000  vol¬ 
umes  of  air.  It  will,  of  course,  vary  a 
little  from  this  figure,  which  is  an  aver¬ 
age,  but  the  variation  will  be  relatively 
small  and  will  affect  the  computation  only 
slightly. 

It  should  be  remembered  that  the  nor¬ 
mal  air  contains  3.5  to  4  parts  of  CO2 
per  10,000.  All  above  this  is  contamina¬ 
tion,  the  result  of  respiration,  burning 
lights,  or  other  chemical  processes.  In 
the  majority  of  instances  all  CO2  above  4 
per  10,000  represents  respiratory  contam¬ 
ination  ;  and  in  a  broad  sense  all  CO, 


FIG.  1.— AlM'AiO\TFS  USED  IN  COLUECT- 
ING  SAMUEES  OF  AIR. 
iiitJikf  tube;  H.  bellows;  B',  the  elastic 
bHK;  O,  outlet  tube. 

tion  and  i.s  again  brought  into  place  dur¬ 
ing  the  succeeding  inspiration.  This  is 
repeated  during  eight  or  ten  breaths,  or 
until  about  1.000  cubic  centimeters  of  air 
have  been  collected  in  the  bag.  The  out¬ 
let  tube  is  then  thrust  to  the  bottom  of  a 
2-oz.  bottle  and  the  air  run  through  it  by 
releasing  the  pinch-cock.  This  leaves  the 
sample  of  air  in  the  bottle.  On  with¬ 
drawal  of  the  tube  a  wa.xed  glass  stopper 
is  inserted  and  the  seal  made  perfect.  If 
the  bottle  is  clean  and  dry  there  will  be 
no  change  in  the  air  it  contains  for  a  fort¬ 
night  or  more.  The  samples  are  then 
transferred  under  a  saturated  solution  of 
sodium  chloride  to  a  Petterson-Palmquist 
ajiparatus  and  analyzed  for  carbon  diox¬ 
ide. 

.\t  the  time  the  samples  of  inspired  air 
are  collected,  samples  of  the  surrounding 
air  must  also  be  taken.  The  amount  of 
immediate  reinspiration  is  measured  by 
the  dilference  in  the  carbon  dioxide  con¬ 
tent  of  these  two.  In  the  accompanying 
charts  this  difference  is  shown  directly, 
and  the  proportion  of  COo  in  the  air  is 
expressed  in  ten-thousandths  of  the 
whole  volume.  In  the  text,  reinspiration 
is  referred  to  in  terms  of  per  cent. ;  that 
is,  the  proportion  of  expired  air  which 
is  mixed  with  the  inspired  air  and  which 
is  therefore  reinhaled  after  it  has  been 
once  expelled.  It  may  be  assumed  that 
for  every  4.5  per  10,000  difference  be¬ 
tween  the  CO2  of  the  inspired  air  and 
of  the  surrounciing  air.  1%  of  the  expired 
air  is  being  reinspired.  This  is  derived 


FIG.  2.— (EXPER.  22).  SHOWING  CONTAM 
INATION  OF  THE  AIR  ABOUT  THE 
FACE  WHILE  HOLDING  THE 
BREATH. 

After  expiration,  (A):  after  inspiration, 
(B);  and  of  the  inspired  air,  (C). 
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above  4  per  10,000  in  the  inspired  air  gen¬ 
erally  represents  reinspiration.  But  for 
our  present  purpose  we  shall  consider 
only  the  COo  which  is  in  excess  of  the 
amount  contained  in  the  general  sur¬ 
rounding  air;  for  it  is  this  portion  only 
which  represents  that  strictly,  local  con¬ 
tamination  which  leads  to  the  immediate 
reinspiration  of  our  exhalations  now  un¬ 
der  discussion. 

RESULTS 

It  was  soon  noticed  that,  under  appar¬ 
ently  fixed  conditions,  repeated  observa¬ 
tions  of  the  inspired  air  would  always 
show  considerable  variation  in  the  COj 
content.  All  experiments  were  there¬ 
fore  carried  out  with  serial  tests,  includ¬ 
ing  from  4  to  24  successive  samples,  in 
order  to  arrive  at  averages.  The  indi¬ 
vidual  observations  of  such  series  can  be 
made  at  about  one  minute  intervals  when 
one  is  standing  or  sitting.  They  will  fall 
a  little  farther  apart  when  lying  down,  or 
under  any  circumstances  which  occasion 
interference  with  the  easy  manipulation 
of  the  apparatus  and  the  records. 

It  proved  desirable  to  alter  the  sur¬ 
rounding  conditions,  especially  the 
amount  of  ventilation,  at  the  same  time 
and  place,  or  to  induce  artificial  air  cur¬ 
rents,  and  observe  the  effects  on  the  phe¬ 
nomenon  under  investigation  by  running 
parallel  series  of  tests.  The  effect  of 
changes  of  position,  body  motion,  differ¬ 
ent  types  of  breathing,  different  tempera¬ 
tures  and  different  degrees  of  contamina¬ 
tion  of  the  surrounding  air  were  also  in¬ 
vestigated;  and  finally,  the  question  of 
whether  or  not  reinspiration  takes  place 
in  such  half-sheltered  places  as  the  sleep¬ 
ing-porch  and  in  the  open  air.  The  re¬ 
sults  will  follow  in  order.  Unless  other¬ 
wise  specified,  nasal  breathing  is  referred 
to. 

THE  AIR  ABOUT  THE  FACE 

If  the  conditions  are  such  that  rein¬ 
spiration  can  take  place,  the  air  about 
the  face  will  necessarily  be  found  to  con¬ 
tain  more  CO2  than  the  surrounding  air. 
It  is  on  the  fact  that  the  expired  air  is 
not  immediately  removed  or  disseminated 
that  reinspiration  depends.  That  it  re¬ 
mains  about  the  face  for  an  appreciable 
interval,  is  easily  demonstrated.  This  is 
illustrated  in  Fig.  2. 

The  heavy  horizontal  line  in  this,  as  in 
succeeding  charts,  represents  the  CO2  in 


the  general  air  of  the  room.  It  was  con¬ 
stant  to  within  half  a  point  of  4.5  per 
10,000.  This  half  a  point  in  10,000,  or 
1  in  20,000,  may  be  considered  as  about 
the  maximum  necessary  error  of  the  de¬ 
terminations.  The  series  of  samples  rep¬ 
resented  by  the  upper  curve,  marked  A, 
were  taken  close  to  the  nose  while  holding 
the  breath  at  the  end  of  normal  expira¬ 
tion  ;  they  contain  an  average  of  3.8%  of 
expired  air.  Those  represented  by  the 
lower  curve,  marked  B,  w  ere  taken  at  the 
same  place  while  holding  the  breath  at 
the  end  of  normal  inspiration ;  they  con¬ 
tain  an  average  of  0.9%  of  expired  air. 
The  time  occupied  in  collecting  each  of 
these  samples  w’as  about  five  seconds. 
Those  represented  by  the  middle  curve, 
marked  C,  were  taken  from  within  the 
nasal  orifice  during  inspiration;  they, 
therefore,  show  the  contamination  of  the 
inspired  air,  which  averaged  7.5  more 
CO2  per  10,000  than  w’as  contained  in  the 
air  of  the  room.  This  excess  of  CO2  rep¬ 
resents  1.7%  of  expired  air;  w'e  therefore 
have  for  this  series  1.7%  of  reinspira¬ 
tion.  The  average  for  each  series  is 
shown  by  the  short  horizontal  line  at  the 
right.  This  experiment  was  carried  out 
while  sitting  in  a  well-ventilated  room  of 
3,000  cu.  ft.  capacity,  having  three  win¬ 
dows  and  three  doors.  The  temperature 
was  73  °F. 

A  little  variation  of  the  last  experiment 
will  show  that  this  local  contamination 
reaches  a  considerable  distance  below  the 
face,  and  that  it  decreases  wdth  increas¬ 
ing  distance.  Fig.  3  illustrates  some  of 
the  results  with  such  a  variation.  At  A  is 
showm  a  series  of  samples  taken  close  to 
the  body  and  6  to  8  in.  below  the  nose 
during  expiration ;  they  contain  an  aver¬ 
age  of  4.6%  of  expired  air.  At  B  is 
showm  a  series  taken  12  to  15  in.  below 
the  nose  during  expiration,  and  they  con¬ 
tain  2.8%  of  expired  air.  At  C  the  sam¬ 
ples  w^ere  taken  6  to  8  in.  below  the  nose 
during  inspiration,  and  contain  0.7%  of 
expired  air.  At  D  the  samples  were 
taken  12  to  15  in.  below  the  nose  during 
inspiration,  and  the  contamination 
amounts  to  only  0.1%  of  expired  air. 
These  tests  were  made  in  the  same  room 
as  the  above,  when  there  w^as  a  measured 
air-supply  in  excess  of  15,000  cu.  ft.  per 
hour  entering  through  an  open  transom. 
The  temperature  was  66®  F. 
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The  conditions  noted  in  Figs.  2  and  3 
are  fundamental  to  our  investigation.  The 
contamination  may  be  traced  further;  it 
tends  to  disappear  rapidly,  both  in  the 
time  and  space  relation.  The  general 
facts  are  not  particularly  new  or  strange. 
They  may  be  roughly  determined  by  any 
one  who  will  watch  the  course  of  smoke 
blown  through  the  nostrils. 

THE  EFFECT  OF  TEMPERATURE 

It  has  been  sometimes  stated  before 
scientific  bodies  that  when  the  surround¬ 


of  which  lies  quite  close  to  the  body,  and 
that  convection  currents  tend  to  carry 
this  part  upward  over  the  face.  Inspira¬ 
tion  succeeds  expiration  almost  imme¬ 
diately  ;  any  upward  current  would  there¬ 
fore  have  to  be  very  rapid  in  order  to 
carry  this  air  away  before  the  latter  pro¬ 
cess  begins.  Convection  currents  caused 
by  the  heat  of  the  body,  instead  of  being 
rapid,  are  just  the  opposite. 

That  reinspiration  undoubtedly  does 
take  place  at  temperatures  much  below 
60°F.  will  be  seen  from  the  two  series 


INSPIRATION  (C  AND  D). 

ing  air  is  cool — below  60°  F.  or  there¬ 
abouts — the  expired  air  will  rise  out  of 
the  breathing  zone  on  account  of  its  lower 
specific  gravity,  and  reinspiration  will  not 
take  place.  The  results  shown  in  the  last 
chart  would  seem  to  cast  a  doubt  on  the 
theoretical  correctness  of  this  view. 
Those  making  the  statement  have  failed 
to  consider  the  downward  propulsion  of 
the  expired  air  from  the  nares,  that  it 
takes  on  a  cone-shaped  expansion,  a  part 


room  of  1,500  cu.  ft.  The  temperature 
was  43° F.  and  the  reinspiration  also  av¬ 
eraged  2.1 . 

If  a  low  temperature  has  any  effect  it 
tends  to  increase  reinspiration.  Within 
certain  limits  I  believe  that  it  does  this, 
though  I  am  not  prepared  to  show  that 
it  has  any  constantly  appreciable  effect. 
Fig.  5  shows  an  attempt  to  make  the  com¬ 
parison  in  a  cold  and  in  a  warm  air  with 
otherwise  uniform  conditions.  The. ex¬ 
periment  was  carried  out  in  a  small  bed- 
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room  of  some  1.200  cu.  ft.  capacity.  The 
windows  and  doors  were  closed.  All 
samples  were  taken  while  standing  per¬ 
fectly  free,  about  the  middle  of  the  room. 
I'^ach  series  runs  through  about  half  an 
hour's  time.  For  that  shown  on  the 
left  the  temperature  was  34°  F.  and  the 
reinspiration  amounts  to  2.37^  .  For  that 
shown  at  the  right  the  temperature  was 
70°  F.  and  the  reinspiration  amounts  to 
2%.  The  former  was  taken  late  at  night, 
the  latter  late  the  next  morning.  The 
changing  C(.)2  in  the  general  air  of  the 
room  may  be  accounted  for  by  the  pres¬ 
ence  of  the  experimenter ;  and  the  dif¬ 
ference  in  the  CO.,  of  this  air  for  the  two 


confined  space.  In  a  measure,  this  sup¬ 
position  is  correct ;  but  it  does  not  follow 
that  a  large  air  supply  to  a  room  will 
entirely  prevent  the  immediate  reinspira¬ 
tion  of  expired  air  by  the  occupants, 
riiere  are  a  number  of  factors  determin¬ 
ing  the  limits  of  air-supply  which  will 
be  found  oi  too  much  importance  to  per¬ 
mit  of  a  sufficient  ventilation  to  control 
the  matter  entirely,  or  even  to  limit  it  in 
a  very  marked  degree. 

The  results  of  an  experiment  carried 
out  in  a  small  bedroom  of  about  1,000  cu. 
ft.,  and  also  at  the  low  temperature  of 
43° F.,  are  illustrated  in  Fig.  6.  The  room 
has  one  window  and  two  doors.  A  strong 


FIG.  5. —  (EXT.  2.3).  SHOWING  THE  INSPIRED  AIR  IN  A  ROOM  WITH  A  TEMPERATURE 
OF  34“  F.  (ON  THE  LEFT).  AND  IN  THE  SAME  ROOM  WITH  A  TEMPERATURE 
OF  70“  F.  (ON  THE  RIGHT),  ALL  OTHER  CONDITIONS  REMAINING 
ESSENTIALLY  THE  SAME. 


series  by  pure  air  entering  from  without 
through  the  window  crevices  in  the  first, 
whereas  in  the  last  the  currents  were  re¬ 
versed  and  air  was  entering  from  the 
hallway  after  being  already  slightly  con¬ 
taminated.  In  each  instance  the  room 
had  lieen  unoccupied  before  the  begin¬ 
ning  of  the  experiment. 

THE  EFFECT  OF  VENTILATION  CURRENTS 

It  is  reasonable  to  suppose  that  the 
greater  the  volume  of  air  supplied  to  a 
room  the  less  evident  will  be  the  phe¬ 
nomenon  of  reinspiration,  because  of  the 
greater  motion  imparted  to  the  air  of  the 


wind  was  blowing  without.  The  series 
shown  at  the  left  was  taken  with  closed 
doors  and  window ;  in  that  at  the  right 
the  window  was  raised  so  as  to  give  1 
sq.  ft.  of  opening,  and  admitted  air  at 
the  rate  of  16,500  cu.  ft.  per  hour — 
enough  to  accomplish  in  excess  of  six¬ 
teen  complete  changes  each  hour.  In 
the  first,  the  reinspiration  amounts  to 
1.9%  ;  in  the  second  it  fell  to  only  1.4%. 
Most  of  the  samples  of  air  were  taken 
while  standing,  a  few  while  sitting  on  the 
edge  of  the  bed,  which  was  about  6  ft. 
from  the  window.  It  is  probable  that 
there  is  a  slight  error  in  determining  the 
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FIG.  6. —  (EXP.  4).  SHOWING  THE  INSPIRED 
AIR  IN  A  ROOM  WITH  A  SMAEL  AIR 
SUPPLY  AND  IN  THE  SAME  ROOM 
WITH  A  LARGE  AIR  SUPPLY. 

C(  >2  in  tlie  air  of  the  room  for  the 
second  series,  and  that  the  base  line 
should  be  dropped  to  4,  which  would 
make  the  difference  between  the  two 
groups  still  less  striking. 

The  difference  produced  by  a  large  air- 


FIG.  8. —  (EXPS.  3  AND  19).  SHOWING  THAT 
AIR  CURRENTS  OF  SMALL  VELOCITY 
DO  NOT  ENTIRELY  PREVENT  REIN¬ 
SPIRATION  WHEN  DIRECTED  FROM 
BEHIND  (B).  BUT  DO  WHEN  DIRECT¬ 
ED  FROM  THE  FRONT  (A). 


FIG.  7.— (EXPER.  12).  SHOWING  THAT 
THERE  IS  NO  REINSPIRATION  WHEN 
FACING  BREEZE  OF  200  FT.  I*ER  MIN¬ 
UTE  (H),  CONTRASTED  WITH  1.4':t 
REIN.SPIRATION  WHEN  THE  AIR  IS 
REL.YTIVELY  STILL  (A). 

above  experiment.  When  one  sits  or 
stands  directly  between  the  inlet  and  the 
outlet,  and  the  air-sujiply  is  large,  the 
jiroportion  of  the  breath  which  is  rein¬ 
spired  may  drop  to  nearly  nothing. 

By  the  employment  of  properly  direct¬ 
ed  artificial  currents  it  is  quite  easy  to 
prevent  reinspiration  entirely.  Thfe  may 
be  readily  accomplished  by  means  of  an 
electric  fan,  provided  the  face  is  free  to 
receive  the  breeze.  If  there  is  obstruc¬ 
tion  to  the  free  flow  of  the  current  of  air. 
the  results  may  lie  quite  dift'erent,  as  will 
be  demonstrated  later.  Fig.  7  shows  very 
well  what  happens  in  a  fan  current  mov¬ 
ing  at  the  rate  of  200  ft.  per  minute  when 
there  is  no  obstruction  (curve  B),  and 
also  what  happens  in  the  same  place  when 
the  fan  is  shut  off  (curve  A).  Such  an 
experiment  also  serves  well  as  a  control 
of  the  technic,  which  was  identical  for 
the  two  series.  The  room  in  which  it  was 
made  contains  2,500  cu.  ft.  and  had  a 
temperature  of  68°  F. 

The  same  result  may  be  obtained  by 
walking  about  the  room,  thus  creating 
one’s  own  current  of  some  200  to  3(X)  ft. 
per  minute,  and  leaving  behind  at  each 
step  the  expired  breath.  The  walking 
may  be  confined  to  a  very  smah  circle 
without  any  change  in  the  results.  It  is 
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equally  effective  to  stand  with  the  head 
above  a  radiator,  which,  when  well  heat¬ 
ed,  will  cause  an  upward  convection  cur¬ 
rent  of  some  200  ft.  per  minute. 

In  connection  with  the  avoidance  of 
reinspiration  by  induced  air  currents,  the 
interesting  observation  has  been  made 
that  when  the  back  is  turned  to  the  breeze 
a  little  of  the  expired  air  is  often  rein¬ 
haled  in  spite  of  the  current.  This  is 
interpreted  to  mean  that  the  eddies 
formed  in  front  of  the  face  prevent  an 


immediate  removal  of  the  expired  air. 
Two  experiments  made  while  standing  in 
a  narrow  hallway  with  a  very  regular 
flow  of  air,  and  which  illustrate  this,  are 
shown  in  Fig.  8.  In  that  shown  at  the 
left  the  current  was  just  perceptible,  pre¬ 
sumably  about  150  ft.  per  minute ;  in  that 
at  the  right  the  current  was  300  ft.  per 
minute.  The  samples  in  each  series  were 
taken  alternately,  one  while  facing  to¬ 
ward,  then  one  while  facing  away  from, 
the  air  current. 


{To  be  continued) 


Forced  Circulation  Hot  Water  System  With  ^Boilers 
Used  Interchangeably  for  Steam  and  Hot  Water 


San.\torium  of  the  Metropolitan  Life  Insurance  Company, 
Mt.  McGregor,  N.  Y. 

By  C.  E.  Daniel. 

{Concluded  from  December,  iQij  Issue). 


PIPE  SIZES. 

Because  of  the  widely  varying  condi¬ 
tions  encountered  in  each  installation, 
the  proportioning  of  pioe  sizes  was  de¬ 
termined  largely  by  the  judgment  and 
experience  of  the  designing  engineer. 
Orinarily,  the  velocity  in  trunk  mains 
is  made  from  5  to  10  ft  per  second,  but 
in  this  particular  installation  the  velocity 
in  no  case  is  more  than  6  ft.,  because 
of  the  low  friction  head  desired  and  the 
contemplated  addition  to  the  group  of 
buildings. 

Table  1  gives  the  loss  of  friction  in 
feet  per  100  ft.  of  flow  and  return  main. 
These  values  were  computed  from  the 
formula ; 

Loss  in  friction  in  feet  per  100  ft. 
of  flow  and  return  mains  equals 
0.32  V  ^ 
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tion,  number  of  bends,  etc.,  hence  the 
size  of  each  main  was  determined 
separately,  as  shown  below.  The  mains 
near  the  power  house  were  given  a 
greater  friction  loss  per  100  ft.  than  the 
mains  with  bends  and  branches. 

TABLE  I.— FRICTION  LOSS  IN  FLOW  AND 
RETURN  MAINS. 

Pipe  Sizes,  Velocities  in  Feet  per  Second. 

In.  Diam.  - ^ ^ 

3  4  5  6  7  8  9 

3  2.8  4.91  7.24  10.17  13.54  17.4  21.63 

4  1.06  3.40  5.10  7.08  9.40  12.10  14.21 

5  1.48  2.58  3.94  5.41  7.14  9.20  11.42 

6  1.17  2.10  3.05  4.29  3.67  7.28  9.16 

7  0.83  1.69  2.51  3.50  4.68  6.04  7.86 

8  0.71  1.44  2.13  3.00  3.96  5.08  6.34 

TABLE  2.— AVERAGE  VALUES  FOR  PRESSURE 
DROP  IN  FLOW  AND  RETURN  MAINS. 


Radiating  Pipe  Sizes,  Inches  Diameter. 

Surface.  ^ - 


Square  Feet.  3 

4 

5 

6 

7 

8 

9  ' 

3,000  4.6 

1.44 

4,000  7.8 

1.98 

5,000  11.9 

2.8 

0.97 

6,000  .... 

4.1 

1.31 

6.54 

7,000  .... 

5.6 

1.76 

0.736 

10,000  .... 

4.83 

1.41 

6.402 

14,000  .... 

2.56 

0.994 

6.408 

18,000  .... 

1.78 

1.1 

0.554 

where  V  is  the  velocity  in  feet  per  sec¬ 
ond  and  D  is  the  diameter  of  the  pipe  in 
inches. 

Table  2,  which  gives  the  average 
values  for  the  drop  in  pounds  per  100  ft. 
of  flow  and  return  mains,  was  only  used 
as  a  help  towards  assuming  velocities 
which  would  give  a  definite  loss  in  fric¬ 
tion  per  100  ft.  of  mains.  It  will  be 
seen  that  a  different  friction  loss  must 
be  considered  in  the  different  mains  be¬ 
cause  of  their  difference  in  length,  loca¬ 


The  main  from  the  power  house  to 
the  first  branch,  475  ft.,  will  supply  17,- 
700  sq.  ft.  of  radiation.  A  velocity  was 
then  determined  which  would  give  ap¬ 
proximately  234  as  the  loss  in  friction 
in  feet  per  100  ft.  of  flow  and  return 
main.  By  the  use  of  the  tables  given 
an  allowable  velocity  of  5  ft.  per  second 
was  decided  upon,  which  will  require  a 
7-in.  main  as  the  main  to  supply  17,- 
700  sq.  ft.  of  radiation.  This  size  will 
be  of  sufificient  capacity  to  deliver 
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\7,7QDy\A  lbs.  per  hr. 

- -  1,23  cu.  ft. 

3,600x605 

of  water  per  second  and 
1.23x144 

— -  =  36  sq.  in.,  or  the  area 

5  ft.  per  sec. 
of  a  7-in.  pipe. 

Each  of  the  outside  branch  mains  will 
have  approximately  6,100  sq.  ft.  of  radi¬ 
ation  and  to  supply  this  with  a  loss  in 
head  of  2.6  ft.  per  100  ft.,  a  velocity  of 

3.5  ft.  per  second  was  taken.  This 
velocity  gave  as  an  area  for  the  main 

6,700x14x144 

- -  18  sq.  in.  or  a  5-in.  main. 

3,600x60.5x3.5 

The  branch  main  to  the  refectory  was 
designed  to  supply  approximately  5,600 
sq.  ft.  of  radiation.  Due  to  the  fact  that 
this  run  was  comparatively  short, 
straight  and  had  no  branches,  the  loss 
in  head  per  100  ft.,  due  to  pipe  resist¬ 
ance,  was  increased  to  3.6  ft.  From  the 
foregoing  tables  a  velocity  of  4  ft.  per 
second  was  assumed.  This  gave 
5,600x14x144 

-  =  13  sq.  in.  or  a  4-in. 

3,600x60.5x4 

main  for  the  refectory.  The  other  main 
sizes  were  determined  in  a  similar  man¬ 
ner. 

The  tables  following  we  used  in  find¬ 
ing  the  sizes  of  the  local  mains,  risers 
and  radiator  branches.  These  tables 
are  based  on  a  velocity  of  1.5  ft.  per 
second  in  a  1^-in.  main,  5  ft.  in  the 
larger  mains  and  an  average  velocity  of 

1.5  ft.  per  second  in  the  risers  and 
radiator  branches. 


Radiation. 
Square  Feet. 
2.^>0 
400 
1,000 
2,000 
3,000 
7,000 

20 

100 

150 


SIZES  OF  MAINS. 

Diameter  of  Pipe, 
Inches. 

IM! 


SIZES  OF  RISERS. 


3 

4 


Vi 

% 


SIZES  OF  RADIATOR  BRANCHES. 
20  % 

80  % 

150  1 


The  water  mains  will  then  have  a 
resistance  equal  to  a  loss  in  head  of  22.5 
ft.  at  the  pumps.  The  fittings,  bends. 


etc.,  will  raise  this  about  40%,  making 
a  total  loss  in  feet  of  32  or  14  lbs.  per 

32x60.5 

square  inch  =  - 

144 

As  a  differential  pressure  of  1^  lbs. 
must  be  maintained  at  the  farthest  end 
of  the  mains  and  the  heater  has  a  re¬ 
sistance  of  \y2  lbs.,  this  will  raise  the 
circulating  pressure  to  17  lbs.,  which  has 
been  made  comparatively  low  because  of 
the  high  static  head. 

The  boilers  required  were  desired  to 
supply  the  heating  system  with  water 
and  the  medium  pressure  apparatus  with 
steam.  The  19,000  sq.  ft.  of  heating 
surface  requires 

19,000x234x120% 

-  =  170  boiler  horse- 

33,000 

pow'er;  the  hot  water  heating  system  re¬ 
quires  sufficient  steam  to  raise  6,000  gal. 
from  40°  to  180°  per  hour  and  to  supply 
losses,  which  is  equivalent  to 
6,000xl40°xl30% 

-  =  33  boiler  horse- 

33,000 

power;  and  the  laundry  and  other 
medium  pressure  apparatus  require  ap¬ 
proximately  30  boiler  horse  power. 
Adding  to  this  amount  5  H.  P.  for 
pumps  and  20%  for  reserve  capacity, 
this  brings  the  horsepower  to  288. 

To  supply  this  amount  three  150  H. 
P.  boilers  were  installed  and  so  con¬ 
nected  that  either  of  the  three  can  be 
used  to  supply  steam  or  hot  water  or 
cut  out  of  the  system  entirely.  Space 
has  been  left  and  provision  made  for 
another  boiler  which  is  to  be  installed 
with  the  power  plant.  Each  of  the  three 
units  are  horizontal  return  tubular  brick- 
set  boilers  for  a  working  pressure  of 
150  lbs.  and  to  be  used  for  either  hot 
water  heating  or  for  supplying  high 
pressure  steam. 

BALANCED  DRAFT  SYSTEM. 

The  boiler  plant  is  furnished  with  a 
balanced  draft  system,  consisting  of 
three  16-in,  Typhoon  steam  turbine 
blowers  set  in  the  back  walls  of  the 
settings  and  connected  by  brick  ducts 
to  deliver  through  the  bridge  walls, 
where  adjustable  cast-iron  shutters  with 
handles  through  the  boiler  fronts  are 


HOT  WATER  HEATER. 

The  hot  water  heater,  which  at  pres¬ 
ent  is  only  to  utilize  the  exhaust  steam 
from  the  pumps,  is  of  such  a  size  that 
it  will  also  be  able  to  take  sufficient 
steam  from  the  engines  to  heat  the  cir¬ 
culating  water  from  190°  to  202°  F. 
The  latter  figure  will  be  the  temperature 
of  the  outgoing  water,  except  in  extreme 
cold  weather  when  the  boilers  will  be 
used  to  supply  the  additional  heat. 

The  normal  load  on  the  power  plant 
will  be  65  K.  W.,  which  will  be  sufficient 
to  furnish  exhaust  steam  to  the  heater 


- =  12° 

600  gal.  per  min.x60x8  1-3  lbs. 

where  55  is  the  pounds  of  exhaust  steam 
per  kilowatt  and  971  is  the  heat  in  one 
pound  of  steam  at  1  lb.  gauge  pressure. 

The  surface  of  the  heater  tubes 

necessary  to  warm  this  amount  of  water 

was  determined  by  dividing  the  total 

amount  of  heat  required  per  hour  for 
the  circulating  water  by  the  amount  of 
heat  that  1  sq.  ft.  of  heater  tube  surface 
will  dissipate  per  hour.  1  sq.  ft.  of  clean 
tube  surface  will  give  up  427  B.  T.  U. 
per  degree  difference  in  outside  and  in- 


SECOND  STORY  OF  POWER  HOUSE,  METROPOLITAN  SANATORIUM,  SHOWINO  AN 
UNUSUAL  GROUPING  OF  RADIATORS  IN  CENTER  OF  BUILDING. 


for  heating  the  600  gal.  per  minute  from 
190°  to  202°  F.  It  was  not  deemed  ad¬ 
visable  to  install  a  heater  with  a  capacity 
great  enough  to  take  care  of  the  heating 
in  extreme  weather  because  there  will  be 
comparatively  little  of  this  kind  of 
weather  and  because  it  is  not  likely  that 
the  generators  will  be  carrying  more 
than  65  K.  W.,  at  which  load  the  steam 
from  the  engines  is  not  sufficient  to  raise 
the  water  through  more  than  12°  F. 

It  will  be  seen  that  the  exhaust  steam 
from  the  engine,  when  generating  65 
K.  W.  per  hour  will  be  sufficient  to 
raise  the  temperature  of  the  water  12° 
by  dividing  the  B.  T.  U.  in  the  exhaust 


side  temperature.  It  is  found,  however, 
that  the  average  heater  tube,  with  lime 
and  mud  deposits,  will  show  a  reduction 
in  efficiency  of  as  much  as  50%.  The 
heating  surface  then  required  where  the 
steam  temperature  is  215°  b\  and  the 
average  outside  temperature  is  196°  F.  is 
600  gal.x60x8  1-3  lbs.xl2° 
- -  900  sq.  ft. 

427xl9°x50% 

The  heater  installed  was  of  the  verti¬ 
cal  closed  feed  water  type  for  exhaust 
steam  outside  the  tubes.  It  was  of  cast- 
iron,  with  brass  tubes  designed  for  a 
water  pressure  of  150  lbs.  and  a  steam 
pressure  of  40  lbs.  or  less.  It  has  a 
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ONK-HAl^F  FIAJOK  PLAN  OF  TYPICAL  WARD  BUILDING,  METROPOLITAN  SANA¬ 
TORIUM,  SHOWING  OPEN  SLEEPING  PORCHES  AND  OPEN  ROOMS. 


heating  surface  of  900  sq.  ft.  which,  as 
shown,  is  sufficient  to  heat  600  gal.  of 
water  per  minute  from  190°  to  202°  F. 
The  size  of  the  exhaust  opening  was 
found  by  giving  it  such  an  area  that  the 
steam  would  have  a  velocity  of  420,000 
ft.  per  hour  when  the  generating  plant 
is  working  under  maximum  load,  125  K. 
W.  The  engines  will  exhaust  approxi¬ 
mately  65,000  lbs.  of  steam  per  hour  and 
as  1  lb.  of  sieain  at  1  lb.  gauge  pressure 


HL.\NKET  DRYERS  L\  ATTK’  OF  WARD 
BUILDINGS  HEATED  BY  HOT  WATER. 


occupies  24  cu.  ft.  the  area  of  the  ex¬ 
haust  pipe  is 
65,000  lbs.  steamx26 

- -  0.36  sq.  ft.  or  an 

420,000  ft.  per  hour 
S-in.  pipe. 

PUMPS. 

Two  7-in.  X  4^-in.  x  12-in.  simplex 
boiler  feed  pumps  designed  for  pumping 
hot  water  were  installed.  They  are  brass- 
lined  and  fitted  with  bronze  rods,  brass 
valves,  seats  and  glands,  each  pump  be¬ 
ing  nrovided  with  an  air  and  a  vacuum 
chamber  on  the  discharge  and  suction 
connections,  respectively.  The  pumps 
are  regulated  by  a  No.  3  Kieley  positive¬ 
acting  pump  regulator,  with  condensa¬ 
tion  receiver. 

The  24-in.  x  4-ft.  return  tank  is  set  on 
a  wrought-iron  cradle.  All  trap  dis¬ 
charge  pipes  enter  this  tank  at  the  top 
while  the  low  pressure  returns  enter  at 
the  bottom. 

Two  steam  turbine-driven  centrifugal 
pumps  were  installed  for  circulating  the 
hot  water.  The  casing,  glands,  etc.,  of 
each  pum])  are  designed  to  withstand  the 
pressure  head  of  170  ft.,  which  is  equal 
to  the  height  of  the  open  expansion  tank 
above  the  pump  room  floor,  and  the  dif¬ 
ferential  pressure  of  17  lbs.,  which  is 
necessary  to  circulate  the  water.  Each 
unit  has  a  capacity  of  600  gal.  per  minute 
against  a  net  head  equal  to  the  friction 
of  the  hot  water  piping  system,  when 
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furnished  with  dry  steam  at  105  lbs. 
pressure  and  operating  against  a  back 
pressure  of  2  lbs  gauge. 

GARBAGE  INCINERATOR  AND  GARBAGE 

CHUTE. 

At  a  point  shown  in  the  boiler  room 
a  steel  water  heating  garbage  burner 
has  been  installed  of  the  Kewanee  type. 
It  consists  of  a  water- jacketed  fire  box, 
with  an  upper  grate  for  the  garbage  and 
a  bypass  for  the  water  tubes.  This  in¬ 
cinerator  is  fitted  with  a  steel  charging 
hopper,  neck  and  connection,  to  be 
charged  from  the  floor  above.  Over  the 
top  of  the  hopper  a  frame  has  been 
fitted  with  a  hinged  cast-iron  cover  ar¬ 
ranged  with  a  lever  for  opening.  This 
cover  is  connected  by  rods  to  a  hinged 
inside  shutter  in  the  charging  connec¬ 
tion  immediately  over  the  garbage  burn¬ 
er,  so  arranged  that  the  shutter  must  be 
closed  when  the  cover  is  open  and  vice 
versa.  The  shutter  and  cover  operate  in 
such  a  way  that  the  garbage  room  is 
free  from  gases  at  all  times. 

PIPING. 

Each  boiler  has  been  so  connected  and 
valved  to  the  steam  mains  and  hot  water 
heating  mains  that  it  may  be  used  for 
generating  steam  or  for  heating  the  cir¬ 
culating  water  independently  of  either  of 
the  other  two  boilers.  As  will  be  noted, 
special  provision  has  been  made  for  the 
unequal  expansion  and  contraction  of 
the  interconnecting  steam  and  hot  water 
mains  at  the  boilers,  by  placing  the  steam 
and  hot  water  mains  at  different  levels. 

The  4-in.  main  in  the  tunnel  was  pro¬ 
vided  with  extra  heavy  brass  sleeve 
slip  pattern  expansion  joints  at  the 
points  indicated.  All  connections  to 
buildings  have  service  valves  and 
plugged  tees  have  been  left  in  the  mains 
for  extension  to  future  buildings.  Each 
piece  of  apparatus  and  the  drips  have 
been  supplied  with  a  separate  trap  dis¬ 
charging  into  the  low  pressure  trap  dis¬ 
charge  which,  in  turn,  discharges  into 
the  return  tank. 

In  the  boiler  feed  pumps  an  air  cham¬ 
ber  made  of  4-in.  pipe  5  in.  long  was 
placed  at  the  end  with  a  2-in.  brass  re¬ 
lief  valve  on  the  top. 

The  hot  water  piping  has  been  so  ar¬ 
ranged  and  valved  at  the  points  indicated 
that  either  of  the  circulating  pumps,  the 


heater  or  any  boiler  may  be  used  in  the 
system  or  bypassed  for  cleaning  or  re¬ 
pairs  without  interrupting  the  operation 
of  the  system.  The  service  to  each  build¬ 
ing  has  been  valved  on  both  the  flow  and 
return  side  and  each  valved  section 
drained  to  the  sewer,  so  that  it  can  be  en¬ 
tirely  emptied.  The  flow  and  return 
mains  in  the  tunnel  have  each  been  pro¬ 
vided  with  brass  slip  pattern  expansion 
joints.  The  5-in.  mains  under  the  ward 
buildings  have  long  expansion  loops  in 
the  pipe  tunnels  which  are  made  up  with 
extra  heavy  cast-iron  fittings.  All  other 
fittings,  except  in  the  6-in.  and  7-in. 
mains,  are  standard  screwed  cast-iron 
fittings,  and  those  in  the  6-in.  and  7-in. 
mains  are  long-sweep  cast-iron  fittings. 
All  valves  on  the  hot  water  system,  ex¬ 
cept  the  radiator  valves,  are  of  the  gate 
type,  while  the  radiator  valves  are  of  the 
quick-opening,  lever  handle,  adjustable 
modulating  pattern  with  dial  and  pointer. 

The  exhaust  for  all  steam  apparatus 
and  for  future  engines  has  been  installed 
complete  to  roof,  as  indicated,  including 
oil  extractor  connections  and  low  pres¬ 
sure  connections  to  the  hot  water  heaters. 

CONDUITS. 

The  piping  between  the  buildings  and 
at  other  points  indicated  is  installed  in 
J-M  sectional  tile  conduit,  made  by  the 
H.  W.  Johns-Manville  Co.  Sections  of 
this  conduit,  with  mains,  drains  and 
broken  stone  fill  in  place  were  illustrated 
last  month.  It  was  necessary,  in  almost 
all  cases,  to  run  these  conduits  through 
trenches  blasted  in  rock,  because  of  the 
shallow  earth. 

In  order  to  make  the  pipe  work  to  the 
nurses’  and  superintendent’s  cottages  as 
cheap  as  was  deemed  practicable,  a  con¬ 
crete  trench  was  designed  as  a  substitute 
for  the  J-M  conduit.  This  trench  was 
constructed  of  reinforced  concrete  slabs, 
as  shown.  Supports  were  provided  for 
properly  placing  pipes  across  the  trench 
every  10  ft.  and  the  trench  is  drained 
every  20  ft.  by  2-in.  nipples  through  the 
bottom.  The  trench  was  built  on  crushed 
stone  so  that  the  under  drain  would  drain 
the  trench  perfectly.  The  mains  in  this 
trench  were  covered  with  two  thick¬ 
nesses  of  1-in.  85  per  cent,  magnesia  pipe 
covering,  then  embedded  in  dry  sawdust. 
Tarred  paper  was  placed  in  all  joints  to 
obviate  leaks  and  on  top  of  the  crushed 
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stone  to  keep  the  concrete  when  poured 
from  setting  this  loose  stone.  Joints  were 
left  in  the  concrete  trench  every  50  ft. 
and  filled  with  tar  in  order  to  reduce  the 
strains  caused  by  contraction  and  expan¬ 
sion. 

All  radiators  of  the  cast-iron  hospi¬ 
tal  pattern,  tapped  for  flow  at  the  top 
and  return  at  the  bottom. 

BLANKET  DRYERS. 

In  the  attic  space  of  each  of  the  ward 
buildings  a  blanket  dryer  of  1^4 -in.  pipe, 
erected  on  heavy  wrought-iron  coil 
hangers,  was  contructed,  as  shown  bv 
the  plan  and  elevation.  The  coils  were 
built  of  standard  weight  galvanized  cast- 


iron  fittings,  and  the  supports  of  double 
strap  iron,  with  through  bolts  under 
each  pipe  were  heavily  galvanized  after 
being  built. 

EXPANSION  TANK. 

In  connection  with  the  hot  water  heat¬ 
ing  system  a  steel  expansion  tank  was  set 
in  the  attic  of  the  refectory,  which  is 
the  highest  point  of  the  system.  This 
tank  is  4  ft.  in  diameter  by  4  ft.  high. 

The  heating  system  here  described 
has  been  installed  under  the  direction 
and  supervision  of  D.  E.  Ward,  archi¬ 
tect,  and  J.  F.  Musselman,  New  York, 
consulting  engineer. 


^Baldwin  on  Chimneys 

{Supplementing  an  article  on  the  same  subject  appearing  in  The  Heating  and 
Ventilating  Magazine  for  October,  19  13). 

By  William  J.  Baldwin. 


In  addition  to  the  previous  discussion 
by  the  writer  regarding  the  proportion¬ 
ing  of  chimneys,  it  seems  advisable  to 
carry  the  matter  a  little  further  for  the 
benefit  of  the  practical  man.  In  the  dia¬ 
gram  (Fig.  1)  a  chimney  40  ft.  high, 
12  in.  X  12  in,  square,  would  take  care  of 
a  boiler  of  13.7  H.  P.  As  the  chimney 
increased  in  height  up  to  100  ft.,  the 
horse  power  would  increase  to  21.8  H. 
P..  but  not  as  rapidly  as  the  increase  in 
height  of  chimney.  In  other  words,  the 
increase  would  not  be  represented  by  a 
straight  line,  but  by  a  parabolic  curve. 
This  will  be  more  noticeable  if  we  turn 
to  Fig.  2  and  examine  the  diagram.  We 
will  see  that  a  square  chimney  12  in.  x 
12  in.  and  250  ft.  high,  with  an  excess  of 
hot  gases  of  400°  F.  (twice  that  it  is 
for  Fig.  1)  is  capable  of  taking  care  of 
but  38  II.  P.  of  boilers. 

This  horse  power  is  based  on  the  low¬ 
est  “practical  range  of  velocities*’  for  the 
diagrams  (Figs.  1  and  2)  and  can  always 
be  looked  upon  as  ample  if  the  chimney 
is  straight  and  smooth  and  has  no  con¬ 
tractions,  and  this  will  be  “well  away 
from  the  edge  of  the  catastrophe.”  The 
distance  from  this  absolutely  safe  path  is 
the  bottom  edge  of  the  shaded  portion  of 
the  diagrams  marked  “range  of  practical 
velocities.” 

The  danger  edge  is  at  the  top  of  the 


shaded  portion  of  the  diagrams  and  it 
should  be  considered  the  limit  in  that 
respect,  so  that  for  all  the  conditions 
shown,  if  the  horsepower  (indicated  in 
the  double  circles)  is  to  be  doubled,  it  is 
time  for  the  steam  fitter  to  serve  notice 
on  the  owner  or  architect  that  he,  the 
fitter,  cannot  be  held  responsible  for  re¬ 
sults.  In  fact,  he  had  better  decline  the 
contract  or  work,  as  it  is  not  profitable  to 
be  connected  with  a  failure,  even  if  one 
is  connected  with  it  under  protest,  as  the 
failure  will  be  there  with  the  contractor’s 
name  attached  to  it  when  he  will  not  be 
at  hand  to  explain  his  non-responsibility. 
This  applies  to  all  heating  work.  If  the 
contractor  has  no  confidence  in  the  plan 
he  should  not  take  the  work  under  any 
circumstances. 

Probably  the  safe  limit  of  velocities  of 
the  gases  in  chimneys  is  in  the  centre  of 
the  shaded  portion  of  the  diagrams, 
which  means  no  more  than  50%  added 
to  the  horse  power  shown  in  the  double 
circles. 

This  article  was  prompted  by  a  num¬ 
ber  of  inquiries  and  questions  received 
from  practical  men  who  also  desired  to 
know  what  allowance  should  be  made  for 
circular  chimney  over  a  square  one,  their 
areas  being  the  same. 

The  friction  in  a  pipe  or  chimney  in¬ 
creases  with  the  rubbing  surface.  In  a 
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chimney  12  in.  x  12in.  (1  sq.  ft.)  there 
is  4  sq.  ft.  of  rubbing  surface  for  each 
foot  of  length.  In  a  circular  chimney  of 
the  same  area  ( 1  sq.  ft.  and  a  little  over 
13.5  in.  in  diameter)  the  rubbing  surface 
is  between  42  in.  and  43  in.  So  that,  for 
all  practical  purposes,  we  may  consider 
the  rubbing  surface  of  a  square  chimney 
to  be  8  while  the  rubing  surface  of  a 
circular  chimney  of  the  same  area  is  7, 
and  that  the  relative  efficiencies  will  be 
in  the  inverse  order,  the  efficiency  of  the 
circular  chimney  being  100%  and  of  the 
square  chimney,  87.5%. 

This  according  to  “the  rubbing  surface” 


FIG.  1.— DIAGR.VM  FOR  RRORORTIOXIXG, 
HOUSE  GHIMXPIVS  (200°  F.). 


or  friction.  Some  engineers  claim  the 
<lifference  should  be  a  little  greater 
against  the  square  chimney,  due  to  the 
action  of  the  air  or  gases  upon  them¬ 
selves  and  the  inert  corners  of  an  angular 
sectional  chimney.  The  writer  is  of  the 
opinion  that  this  is  so  small  as  to  be 
negligible  for  all  chimney. s  of  reasonable 
magnitude,  but  it  might  be  remembered 
that  it  is  against  the  square  chimney.  A 
very  small  increase  of  area,  however,  will 
compensate  for  it. 

Long  flat  chimneys  are  generally  to  be 
avoided ;  that  is,  chimneys  like  8  in.  x  24 
in.  or  36  in.,  and  even  in  a  chimney  of, 
say,  12  in.  x  36  in.,  it  should  be  con¬ 
sidered  as  little  superior  to  the  com¬ 


bined  work  of  three  12  in.  x  12  in.  chim¬ 
neys. 

The  relative  or  comparative  value  of 
flat  chimneys  is  rather  hard  to  determine 
and  it  is  obvious  their  construction 
should  be  discouraged.  Still  their  ap¬ 
proximate  values  can  be  estimated  by 
their  “rubbing  surfaces”  and  12  in. 
should  be  the  least  unit  of  width.  Be¬ 
yond  this  in  size  or  width,  compared  one 
to  the  other,  they  would  follow  the  same 
law  as  any  other  chimney,  after  their 
value  was  determined. 

The  diagram  shown  in  Fig.  3  indicates 
and  shows  at  a  glance  the  relative  in- 


FIG.  2.— DIAGRAM  FOR  PROPORTIONIXG 
POWER  HOUSE  CHIMNEYS  (400°  F.). 


crease  of  area  and  the  increase  of  effi¬ 
ciency  for  increase  of  diameters  for  cir¬ 
cular  or  square  chimneys,  other  things 
being  the  same. 

The  area  increases  as  the  square  of  the 
diameter.  The  efficiency  increases  as  the 
square  root 'of  the  fifth  power  of  the  dia¬ 
meter. 

The  diagrams  (Figs.  1  and  2)  are  for 
square  chimneys.  The  second  column  of 
Fig.  3  is  also  for  square  chimneys.  The 
first  column  of  Fig.  3  gives  the  diameters 
of  circular  chimneys  of  equal  areas  to 
within  1  in.  of  error,  the  error  always 
favoring  the  areas  and  small  enough  to 
be  considered  negligible. 

The  circular  chimney  has  about  one- 
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seventh  greater  efficiency  than  the  square 
one  of  equal  area.  Having  the  value  for 
a  chimney  of  1  sq.  ft.  for  various  heights 
and  temperatures,  as  indicated  by  Figs. 
1  and  2,  the  then  value,  or  the  horse 
power,  multiplied  by  the  efficiencies  as 
indicated  by  the  diagram  (Fig.  3)  will 
give  the  value  of  the  chimney  in  the 
familiar  term  of  horse  power. 

The  horse  power  is  now  a  measure  of 


uncertain  capacity,  but  the  writer  has  in 
mind  the  evaporation  of  30  lbs.  of  water 
per  hour,  so  that  the  heating  engineer  or 
steam  fitter  can  consider  the  horse  power 
in  his  case,  as  always  ample  to  evaporate 
as  much  water  as  100  sq.  ft.  of  direct 
radiation  in  an  ordinary  heating  ap¬ 
paratus  will  require,  without  making  an 
extra  allowance  for  condensation  in  the 
mains. 


Accelerated  Circulation  in  Hot  Water  Heating 

A  Review  of  the  Present  State  of  the  Art. 

By  Alfred  E.  Wheeler. 

{From  a  paper  read  at  the  autumn  meeting  of  the  Institution  of  Heating  and 
Ventilating  Engineers,  London,  October  14,  1913.) 


Heat  may  be  conveyed  by  means  of 
either  water  or  steam,  and  for  many 
years  the  two  have  run  a  neck-and-neck 
race  for  popularity,  but  developments 
have  shown  in  recent  years  that  the  fu¬ 
ture  lies  with  hot  water  for  two  or  three 
specific  reasons.  Hot  water  is  more 
flexible  with  regard  to  its  heat  carrying 
properties,  and  it  is  much  easier  to  con¬ 
trol  than  steam.  Its  density  is  also 
greater,  with  the  result  that  a  greater 
quantity  of  heat  may  be  carried  per  unit 
of  volume  than  in  the  case  of  steam,  if 
sufficient  head  is  generated  to  produce 
the  flow.  This  paper  is  chiefly  concerned 
with  the  means  of  generating  the  head 
referred  to. 

In  a  review  of  the  methods  of  water 
circulation  the  process  will  naturally  ar¬ 
range  itself  into  two  classes ;  first,  that 
class  which  depends  for  its  means  of 
propulsion  on  converting  some  part  of 
the  heat  contained  in  the  apparatus  into 
power  for  circulating  the  water,  and  the 
second  class,  that  class  of  apparatus 
which  depends  on  external  power  sepa¬ 
rate  and  distinct  from  that  contained 
within  the  apparatus  itself,  and  it  will  be 
seen  that  there  may  be,  under  certain 
conditions,  a  connection  more  or  less  di¬ 
rect  between  these  two  classes.  The  sec¬ 
ond  class  should  deal  principally  with 
centralized  plants,  which  include  appar¬ 
atus  covering  a  very  extended  area  of 
ground,  but  perhaps,  as  interest  will 


chiefly  centre  on  the  smaller  plants,  it 
may  be  useful  to  consider  first  the  power 
required  to  propel  water  through  a  hot 
water  heating  apparatus  and  how  some 
part  of  the  heat  generated  in  the  boiler 
may  be  converted  into  useful  work  for 
carrying  this  into  effect. 

Taking  for  example  the  system  known 
as  the  “gravity”  system,  we  find  that  the 
conditions  before  starting  the  fires  in¬ 
volve  a  state  of  balance  on  the  part  of 
two  columns  of  water,  the  flow  and  re¬ 
turn,  and  a  movement  is  established  by 
imparting  heat  to  one  of  these  columns 
and  so  reducing  its  relative  density.  Al¬ 
though  the  movement  produced  by  this 
means  is  very  feeble,  the  head  generated 
has  been  sufficient  to  satisfy  heating  en¬ 
gineers  in  the  past,  but  it  is  now  begin¬ 
ning  to  be  considered  as  entirely  unsatis¬ 
factory  for  the  requirements  of  present- 
day  heating  engineers,  as  if  the  prevail¬ 
ing  spirit  of  “hustle”  had  invaded  the 
heating  world,  in  common  with  most 
other  departments  of  life.  The  head  gen¬ 
erated  by  the  gravity  system  will  vary 
between  3  or  4  ins.  to  a  foot,  and  the 
net  heat  equivalent  of  the  power  required 
for  circulating  the  water  will  roughly 
average,  for  an  apparatus  of,  say,  2,000 
sq.  ft.,  an  expenditure  of  heat  of  from 
250  to  850  B.T.U.  per  hour.  Considering 
that  heat  and  work  are  interchangeable 
terms,  and  reasoning  on  the  basis  of  the 
enormous  amount  of  power  which  the 
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heat  in  an  ordinary  heating  apparatus  is 
equivalent  to  (assuming  that  the  whole 
of  it  were  converted  into  power)  it  would 
strike  a  casual  observed  as  somewhat  ab¬ 
surd  to  have  to  go  to  external  sources 
for  power  at  all,  and  the  writer  ventures 
to  predict  that  the  need  to  resort  to  such 
methods  will  pass  away  completely  in 
course  of  time. 

The  heat  equivalent  to  the  actual  pow¬ 
er  required  to  work  an  apparatus  is  a 
very  small  proportion  of  the  total  heat 
generated,  and  assuming  that  we  are 
dealing  with  an  accelerated  apparatus  of 
2,000  sq.  ft.  of  heating  surface,  working 
under  a  circulating  head  of,  say  4  ft., 
with  a  temperature  difference  of  30°,  the 
power  required  to  propel  the  water 
through  such  a  system  will  only  equal 
approximately  3,3()0  B.T.U.,  which  might 
be  considered  the  equivalent  of  the  hour¬ 
ly  emission  from  a  direct  radiator  of  21 
sq.  ft.,  or  about  1%  of  the  whole.  It 
therefore  seems  that  it  is  only  necessary 
to  determine  the  best  means  of  convert¬ 
ing  some  part  of  the  heat  in  the  appa¬ 
ratus  into  power  to  do  the  necessary 
work,  and  it  is  on  this  ground  that  the 
writer  has  ventured  on  the  prediction 
which  he  has  made. 

THE  PRINCIPLE  OF  ACCELERATION. 

Acceleration  has  been  found  necessary 
to  reduce  pipe  sizes  and  also  to  escape 
from  the  conditions  under  which  the 
gravity  system  has  more  or  less  bound 
engineers  to  adhere  to  harassing  re¬ 
strictions  of  levels.  The  development  of 
acceleration  has  proceeded  by  the  devel¬ 
opment  of  the  principle  of  lightening  the 
flow  column,  and  this  artificial  lightening 
of  the  column  has  been  accomplished  in 
a  variety  of  different  and  ingenious  ways. 
We  have  a  system,  for  instance,  in  which 
a  steam  boiler  is  employed,  a  portion  of 
the  steam  generated  being  used  to  heat 
water  passing  through  a  calorifier,  thus 
replacing  the  heat  given  up  to  the  air  in 
the  different  parts  of  the  building  by  the 
radiating  surfaces,  and  a  portion  of  the 
steam  is  led  up  to  a  point  near  the  top 
of  the  flow  column  and  injected  into  it 
by  means  of  a  suitable  appliance,  which 
process  has  the  effect  of  further  reduc¬ 
ing  the  average  density  of  the  column, 
thus  giving  an  additional  circulating  ad¬ 
vantage  beyond  that  due  to  an  ordinary 
temperature  difference  between  the  flow 


and  return  caused  by  heat  loss  in  the  ap¬ 
paratus. 

In  another  system  this  process  in  ef¬ 
fect  is  repeated,  but  instead  of  invoking 
the  aid  of  a  separate  steam  plant,  a  por¬ 
tion  of  the  water  is  evaporated,  and  the 
vapor  or  steam  thus  produced  is  made  to 
fulfil  the  same  function.  A  chamber  is 
provided  near  the  top  of  the  flow  column, 
into  which  the  water  which  is  heated  by 
the  boiler  to  a  temperature  exceeding 
that  of  boiling  point  at  atmospheric  pres¬ 
sure  is  delivered ;  thus,  when  it  reaches 
this  point  in  the  column  where  the  head 
pressure  equals  the  pressure  correspond¬ 
ing  to  its  vaporizing  point,  part  of  the 
water  changes  into  steam  and  lightens 
the  column  from  this  point  uDwards  and 
discharges  into  a  closed  tank  containing 
a  space  to  hold  vapor  above  the  water 
level.  An  outlet  pipe  is  carried  from  the 
vapor  space  in  the  top  of  the  tank  to  a 
condensing  appliance  by  which  the  re¬ 
turn  water  is  made  to  condense  some  of 
the  vapor  formed  in  the  vapor  space  in 
the  closed  tank,  thereby  producing  a 
slight  tendency  to  vacuum  on  the  top  of 
the  flow  column. 

THE  GOULD  SYSTEM. 

The  writer  has  refrained  from  men¬ 
tioning  names  in  connection  with  the 
systems  which  he  has  described,  but  he 
will,  perhaps,  be  forgiven  if  he  makes  an 
exception  to  this  rule  in  the  case  of  the 
two  systems  with  which  he  is  personally 
connected.  In  the  class  of  automatically 
accelerated  systems  must  be  mentioned 
the  Gould  system,  and  the  principle  of 
the  Gould  system  is  somewhat  akin  to  the 
“air  lift”  method,  which  is  now  consider¬ 
ably  used  in  the  raising  of  water  from 
wells.  The  Gould  systefn — unlike  every 
other  system  in  existence  has  an  incom¬ 
plete  main  water  circuit.  The  water  cir¬ 
cuit  is  interrupted  at  the  top  by  an  in¬ 
genious  arrangement  of  partitions  in  the 
patent  tank.  A  tendency  to  vacuum  is 
caused  in  one  of  the  divisions  through 
the  ejection  of  air  from  the  compartment 
due  to  the  overflow  of  the  water.  This 
condition  will  result  in  the  production 
of  vapor  at  a  lower  temperature  than 
would  be  the  case  if  the  tank  were  open 
to  the  atmosphere,  and  vapor  is  therefore 
formed  in  the  rising  or  “motor  pipe” 
from  the  boiler.  The  effect  of  some  part 
of  the  water  expanding  into  vapor  is  to 
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raise  the  water  level  in  the  compartment 
in  the  same  way  as  the  compressed  air 
raises  the  water  in  the  rising  pipe  from 
the  well  in  the  "Air  Lift’’  principle  re¬ 
ferred  to  previously,  and  projects  it  into 
the  other  compartments  of  the  tank,  from 
whence  it  flows  through  the  pipes  to  the 
radiators  and  back  to  the  boiler.  A  small 
connection  is  made  between  the  motor 
pipe  and  the  pipes  leading  to  the  radia¬ 
tors,  which  is  just  sufficient  to  produce 
the  slight  flow  of  water  necessary  to 
carry  the  heated  water  from  the  boiler 
to  the  point  at  which  its  temperature  will 
permit  formation  of  vapor. 

THE  HYFLO  SYSTEM. 

The  Hyflo  system  strikes  a  new  line  in 
the  circulation  of  water  altogether.  We 
have  referred  to  the  gravity  sy.stem  as 
two  columns  of  water  in  a  state  of  bal¬ 
ance  when  cold  owing  to  each  being  of 
the  same  height.  The  balance  is  disturbed 
by  the  heat  added  to  one  of  the  columns, 
by  which  the  density  is  reduced,  and  the 
superior  weight  of  the  other  column 
causes  the  movement.  The  movement 
of  water  in  the  Hyflo  system  is  also  pro¬ 
duced  by  disturbing  the  balance  of  the 
column,  but  this  time  it  is  an  inverted 
column  which  is  supported  in  a  syphon 
pipe  by  atmospheric  pressure.  The  ex¬ 
treme  top  of  the  Hyflo  system  forms  a 
syphon  in  the  tank,  one  leg  of  the  syphon 
being  open  to  the  atmosphere  below  the 
level  of  the  water  in  the  tank.  The  two 
legs  of  the  syphon  above  the  water  level 
are  thus  balanced  by  the  atmos])heric 
pressure  exerted  on  the  surface  of  the 
water,  the  tank  being  open  to  the  atmos- 
I)here. 

The  syphon  pipe,  together  with  the 
perforated  or  slotted  portion  below  the 
water  level,  forms  a  part  of  the  main 
water  circuit  of  the  apparatus,  and  the 
addition  of  heat  and  resulting  tendency 
to  pressure  at  the  boiler  acts  on  the  base 
of  the  syi)hon  .it  water  level  in  the  tank 
;in<l  ilisturbs  the  bal.ince  of  the  syphon, 
causing  the  water  to  flow.  This  svphon 
is  found  to  be  exceedingly  sensitive  in 
.'letion.  and  flow  commences  .almost  im- 
meiHately  the  fire  is  lighted  when  the 
sypluui  is  intact.  an<l  is  maintained,  irre- 
»p<*rtive  of  difTereiua*  of  levels  pr  of 
tenM*«T.atnre.  contr.arv  to  what  we  have 
c.illcd  tin*  graxitv  b.al.ince. 

Accepting  the  water  lex  el  a**  the 


(’atum  line,  just  as  the  pressure  and  boil¬ 
ing  point  increase  in  a  downward  direc¬ 
tion  from  this  datum,  so  the  pressure  and 
foiling  point  reduces  in  an  upward  di¬ 
rection  from  the  datum,  consequently  the 
pressure  at  the  crown  of  the  syphon  is 
less  than  that  of  the  atmosphere,  and 
becomes  less  the  higher  the  syphon  is 
carried  above  the  level  of  the  water. 

The  effect  of  this  is  to  permit  vapor  to 
form  in  the  syphon  and  lighten  the  rising 
column  in  the  same  way  as  has  been  de¬ 
scribed  with  the  other  systems.  The  ac¬ 
celerating  effect  of  the  Hyflo  system  is 
very  strikingly  illustrated  by  fixing  a 
pressure  gauge  on  the  boiler  or  the  main 
pipe,  when  it  will  be  seen  that  the  reduc¬ 
tion  of  pressure  at  vaporization  causes 
a  fall  in  the  pressure  in  some  cases 
amounting  to  several  pounds.  In  the  case 
of  the  Hyflo  system,  as  in  the  case  of  the 
Gould  system,  the  syphon  is  “by-passed" 
below  the  tank  by  means  of  a  pipe,  and 
a  valve  fixed  upon  same  can  be  adjusted 
to  permit  exactly  the  quantity  of  water 
to  pass  over  the  syphon  to  produce  the 
necessary  lightening  effect. 

We  have  referred  in  a  previous  case  to 
the  air  lift,  and  in  at  least  one  of  the  sys¬ 
tems  which  has  been  produced  in  recent 
years  air  has  been  utilized  to  obtain  the 
lightening  effect  on  the  flow  column. 
Some  part  of  the  heat  generated  in  a  hot 
water  boiler  is  allowed  to  form  steam 
and  collect  at  the  top  of  the  column, 
which  steam  has  been  used  to  operate  an 
air  injector  for  the  purpose  of  injecting 
air  into  the  rising  pipe,  but  the  writer 
has,  hoxvever.  not  heard  of  this  system 
being  brought  into  very  general  use  in 
lliis  country  (England). 

SYSTEMS  USING  M EC H .\ x’lC.XL  METHODS  OF 
CIRCULATION. 

W'e  may  noxv  fiass  on  to  those  systems 
xvhich  resort  to  purely  mechanical  meth¬ 
ods  of  circulation,  and  make  use  of  poxver 
obtained  from  some  source  entirely  for¬ 
eign  to  that  generated  by  the  boiler,  and 
the  most  common  of  the>ie  systems  are 
those  xvhere  pumps  of  various  designs 
;ire  employed,  driven  by  electrical  or 
other  poxver.  but  the  cost  for  poxver  is  .i 
serious  item  to  a<ld  to  the  fuel  bill. 

It  has  lK*en  said  in  an  earlier  passage 
th.it  a  connection  exists  betxveen  tho'^e 
>ystems  xvhich  generate  their  he.nls  b\ 
heat  .ind  those  ilepeinlent  strictly  n|M)n  a 
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mechanical  power,  and  the  connection 
will  be  founcl  in  those  systems  which  em¬ 
ploy  a  mechanical  contrivance  operated 
by  heat  generated  in  the  apparatus,  the 
unused  balance  of  the  heat  being  given 
up  to  the  water  after  having  performed 
duty  in  operating  the  mechanical  circu¬ 
lating  device.  Nearly  all  such  contriv¬ 
ances  are  naturally  a  source  of  anxiety 
to  those  who  install  them  as  well  as  to 
those  who  have  them  under  their  care, 
and  since  the  running  cost  will  be  in  pro¬ 
portion  to  the  degree  of  attention  which 
they  require,  and  their  liability  to  fail¬ 
ure,  the  aim  of  those  having  the  design 
of  such  apparatus  will  naturally  be  to 
reduce  mechanical  parts,  which  are  lia¬ 
ble  to  failure,  to  a  minimum.  The  sim¬ 
plest  of  these  systems  will  therefore  be 
those  in  which  the  purely  mechanical  ele¬ 
ment  is  eliminated  as  much  as  possible, 
and  in  which  the  motive  force  of  the 
pressure  of  steam  generated  is  utilized 
in  the  simplest  possible  manner. 

WATER  CIRCULATED  BY  PRESSURE  OF 
STEAM. 

In  one  of  the  systems  answering  to 
this  description  a  hot  water  boiler  is  ar¬ 
ranged  so  that  steam  is  generated  and 
delivered  into  a  cylinder  by  means  of  a 
pipe  rising  from  the  boiler  to  a  point 
above  the  level  of  the  water  in  the  ex¬ 
pansion  'tank.  When  suflficient  steam 
pressure  is  produced  to  overcome  the 
head  of  water,  the  water  is  forced  up 
from  the  cylinder  into  a  second  cylinder 
through  a  pipe  which  is  dipped  below  the 
water  level  in  the  cylinder.  Upon  the 
water  level  being  forced  downwards  so 
that  it  uncovers  the  end  of  the  “dip”  pipe, 
steam  follows  to  the  second  cylinder, 
from  whence  the  water  is  ejected  into 
the  expansion  tank,  and  from  thence  on 
to  the  radiators  and  back  to  the  boiler, 
and  so  on. 

Another  method  combines  an  uncon¬ 
cealed  pump,  and  the  ingenuity  lies  in 
the  method  by  which  the  water  is  circu¬ 
lated.  Ry  means  of  the  pump  the  water 
is  raised  by  steam  pressure  from  a  low 
to  a  high  level,  and  in  falling  back  to 
the  low  level  again,  it  passes  on  its  way 
through  the  radiating  surface.  This  ap- 
Itaratus  requires  the  use  of  a  steam 
Iwnler.  the  steam  pipe  from  which  is  led 
Mito  a  combine»l  pump  and  water  con¬ 


tainer.  This  latter  apparatus  consists  es¬ 
sentially  of  two  divisions,  one  of  which 
is  a  chamber  communicating  with  a  sec¬ 
ond  chamber  by  means  of  an  arrangement 
of  valves.  From  a  tank  situated  several 
feet  above,  the  water  flows  to  the  first 
chamber,  the  inlet  being  governed  by 
a  float  valve.  From  this  chamber  the  water 
passes  into  the  second  chamber,  and 
steam  is  delivered  above  the  surface  of 
the  water  from  the  boiler  through  a 
valve  (also  operated  by  a  float),  and  the 
steam  being  of  a  pressure  superior  to 
that  of  the  head  of  water  due  to  the  dif¬ 
ference  of  level  between  the  tank  and 
the  jiumping  device,  the  water  is  ejected 
from  the  second  chamber  and  delivered 
up  to  the  tank  at  the  higher  level.  As  the 
pressure  in  the  second  chamber  during 
the  admission  of  steam  is  superior  to 
that  in  the  first  chamber,  no  water  can 
liass  from  the  first  chamber  into  the 
second,  but  upon  the  water  being  ejected 
from  the  latter  and  the  steam  valve  au¬ 
tomatically  closing,  the  steam  contained 
in  the  chamber  condenses  until  the  pres¬ 
sure  in  the  two  chambers  once  again  be¬ 
comes  equalized  and  the  water  flows  in 
again  to  be  raised  to  the  high  level  tank, 
the  float  valve  on  the  inlet  to  the  first 
chamber  upon  the  pipe  leading  from  the 
radiators  meanwhile  controlling  the  ad¬ 
mission  of  water. 

Another  method  of  employing  the  pres¬ 
sure  of  steam  for  the  purpose  of  circu¬ 
lating  the  water  is  that  contained  in  a 
system  which  has  fixed  upon  the  flow 
pipe  a  chamber  designed  for  the  recep¬ 
tion  of  steam.  In  this  apparatus  a  hot 
water  boiler  is  employed  and  the  water  in 
the  boiler  is  raised  to  a  temperature  ex¬ 
ceeding  that  of  boiling  point,  and  steam 
forms  in  the  chamber  referred  to  and 
accumulates  a  slight  pressure,  which  op¬ 
erates  a  damper  regulator  arranged  to 
control  the  rate  of  combustion  of  the 
fuel.  When  sufficient  steam  pressure  is 
obtained  the  damper  closes,  and  the  ap¬ 
paratus  then  tends  to  cool  down,  with  the 
result  that  as  the  steam  ceases  to  form 
that  which  is  in  the  smaller  chamber  con¬ 
denses,  and  the  resulting  vacuum  causes 
the  water  to  make  a  sudden  flow  into  the 
space  previously  occupied  by  the  steam. 
The  automatic  dampers  at  the  same  time 
o|)en  umler  the  same  operation,  and  the 
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apparatus  commences  once  more  to  make 
steam,  and  the  cycle  of  operations  is  re¬ 
peated, 

A  UNIQUE  SYSTEM. 

The  writer  was  responsible  for  a  sys¬ 
tem,  which,  as  far  as  his  knowledge  goes, 
is  unique,  and  which  he  believes  to  be 
capable  of  almost  indefinite  extension.  In 
the  apparatus  in  question  the  steam  space 
of  a  steam  boiler  was  enlarged  and  water 
tubes  inserted  above  the  water  level.  At 
the  top  of  the  building  was  fixed  a  spe¬ 
cially-constructed  steam  turbine  worked 
by  low  pressure  steam,  the  exhaust  out¬ 
let  of  which  was  connected  to  a  special¬ 
ly-designed  tubular  condenser  somewhat 
similar  in  construction  to  an  ordinary 
calorifier.  The  exhaust  from  this  was 
open  to  atmosphere,  and  the  condensa¬ 
tion  pipe  from  the  condenser  was  led 
down  and  connected  to  the  water  space 
of  the  boiler.  The  returning  condensa¬ 
tion  water  thus  stood  in  the  condensation 
pipe  to  a  height  equivalent  to  the  pres¬ 
sure  carried  in  the  boiler.  A  centrifugal 
pump  was  direct-coupled  on  the  shaft  of 
the  turbine  and  connected  in  circuit  with 
the  circulation  pipes  of  the  hot  water  ap¬ 
paratus.  The  water  was  thus  propelled 
through  the  outer  case  of  the  condenser, 
and  so  on  through  the  tubes  in  the  steam 
space  of  the  boiler  to  the  radiators,  and 
was  so  arranged  that  the  cooled  water 
coming  back  from  the  radiators  passed 
first  through  the  condenser,  thus  con¬ 
densing  the  exhaust  steam  from  the  tur¬ 
bine,  taking  up  the  balance  of  its  heat 
when  passing  through  the  tubes  in  the 
steam  space  of  the  boiler. 

It  was  found  that  although  the  exhaust 
from  the  turbine  was  open  to  atmosphere 
through  an  open  pipe,  no  free  steam  ever 
escaped  and  as  the  lubricating  devices 
of  the  turbines  were  all  external  ones,  it 
will  be  seen  that  no  grease  could  get  into 
the  boilers,  and  also  as  no  water  or  vapor 
was  lost  from  the  steam  boiler  there  was 
no  make-up  feed  water  to  form  scale. 
The  arrangement  formed  one  of  the  best 
examples  of  the  mechanical  conversion 
of  heat  into  work  with  the  least  possible 
loss  which  the  writer  is  acquainted  with. 
It  was  possible  by  this  means  to  generate 
practically  any  required  head  by  a  slight 
increase  of  the  steam  pressure  carried  in 
the  boiler,  and  thus  to  circulate  over  a 


very  great  length  of  piping.  The  steam 
pressure  which  was  normally  carried  av¬ 
eraged  between  2  and  5  lbs.  on  the  square 
inch,  and  the  results  were  in  every  way 
successful. 

LARGE  AND  EXTENDED  SYSTEMS. 

We  now  pass  on  to  consider  large  and 
extended  systems,  as  distinct  from  the 
relatively  smaller  ones  which  we  have 
hitherto  had  under  consideration.  In 
such  large  examples  it  is  almost  impos¬ 
sible  to  convey  water  by  means  of  what 
is  known  as  a  gravity  flow  to  supply  sep¬ 
arate  blocks  of  buildings  covering  a  large 
area,  consequently  the  method  formerly 
in  use  was  to  fix  in  each  of  these  blocks 
a  separate  calorifier,  from  which  a  grav¬ 
ity  circulation  was  produced,  the  calori- 
fiers  being  heated  by  a  centrally-situated 
steam  plant.  It  may  be  considered  easy 
progress  from  this  point  to  fix  in  a  cen¬ 
tral  position  a  single  calorifier  capable  of 
handling  the  whole  duty,  and  to  use  steam 
pumps  for  delivering  the  water  to  the 
various  isolated  blocks,  but  such  is  the 
furious  rate  of  progress  to  which  we  are 
accustomed  in  our  profession  that  quite 
a  number  of  years  passed  before  this 
point  was  arrived  at.  In  the  case  of  the 
use  of  the  steam  pump,  the  steam  which 
has  previously  performed  service  in  driv¬ 
ing  the  pump  is  condensed  in  the  calori- 
fiers,  and  its  heat  is  given  up  to  the  wa¬ 
ter,  so  that  this  may  fairly  be  classed  with 
those  systems  which  obtain  motive  power 
from  its  internal  heat. 

The  amount  of  water  required  to  be 
pumped  per  hour  is,  of  course,  based 
upon  the  drop  in  temperature  of  the  wa¬ 
ter  from  the  point  of  leaving  the  calori¬ 
fier  to  its  returning  point.  This  tempera¬ 
ture  drop  is  usually  anything  between  20° 
and  30°  F.,  consequently  each  gallon  of 
water  carries  approximately  between  200 
and  300  B.T.U. 

The  writer  feels  that  the  last  word  has 
not  yet  been  said  with  regard  to  this 
method  of  the  distribution  of  heat,  and 
looks  forward  quite  confidently  to  impor¬ 
tant  future  developments.  As  the  sizes 
of  pipes  are  dependent  upon  the  quantity 
of  water  which  has  to  be  circulated  and 
upon  the  temperature  drop  it  will  be 
seen  that  by  varying  either  or  both  of 
these  factors  they  may  combine  to  con¬ 
siderably  reduce  the  pipe  sizes,  and  the 
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water  may  either  be  propelled  at  a  great¬ 
er  velocity  or  the  temperature  difference 
may  be  increased  to  obtain  this  end. 

As  the  friction  head  which  is  devel¬ 
oped  increases  very  rapidly  with  increase 
of  velocity,  if  the  velocity  is  increased 
the  problem  of  friction  may  become  a 
serious  one  and  render  this  method  of 
pipe  reduction  undesirable.  We  therefore 
turn  to  the  other  alternative  (increase  of 
temperature),  and  it  is  in  this  that  the 
writer  here  suggests  the  future  reduction 
of  pipe  sizes  in  large  and  extended  cen¬ 
tral  heating  installations  may  ultimately 
lie.  The  temperature  of  water,  of  course, 
cannot  be  raised  to  any  considerable  de¬ 
gree  without  forming  steam  where  it  is 
subject  to  atmospheric  pressure,  conse¬ 
quently  a  large  temperature  loss  may  re¬ 
duce  the  returning  water  to  an  impracti¬ 
cable  figure.  Since,  therefore,  the  water 
cannot  be  very  much  reduced  in  tempera¬ 
ture  under  the  usual  conditions,  there  are 
means  which  may  be  adopted  to  increase 
the  initial  temperature. 

HOW  LARGE  SYSTEMS  MAY  BE  OPERATED 
WITH  SMALL  PIPES. 

If  the  water  in  the  system  is  placed 
under  a  degree  of  pressure  it  is  obvious 
'  that  heat  may  be  added  to  it  without  pro¬ 

ducing  steam.  Therefore,  it  is  quite  prac¬ 
ticable  to  create  in  the  system  a  pressure 
by  means  of  an  accumulator  pump,  and 
then  circulate  the  water  at  a  much  high¬ 
er  temperature  and  a  relatively  low  ve¬ 
locity,  so  as  to  obtain  a  loss  of  100°  F. 
or  more  between  the  initial  and  final  tem¬ 
peratures  of  the  water.  The  effect  of 
this  in  the  reduction  of  pipe  sizes  in  the 
mains  would  be  very  considerable,  and 
the  writer  confidently  looks  forward  to 
the  time  when  large  institutions  having, 
^  say,  20,000  sq.  ft.  of  radiating  surface 

will  be  heated  by  main  pipes  not  larger 
<  than  25^ -in.  in  diameter.  It  is  almost 

needless  to  say  that  the  high  temperature 
consequent  upon  the  pressure  which  has 
4  been  referred  to  would  not  need  to  be 

$  put  straight  into  the  radiators,  and  any 

competent  heating  engineer  will  be  easily 
,,  able  to  devise  a  system  whereby  the  tem- 

I  perature  can  be  broken  down  by  a  sec- 

I  ondary  method. 

I  To  deal  fully  with  this  suggestion 

would  take  far  too  long  in  the  present 
paper,  but  the  hint  may  be  useful  to  en- 
engineers  of  the  future. 


NEW  PUBLICATIONS. 

Analyses  of  Coals  in  the  United  States 
are  presented  in  two  voluminous  publica¬ 
tions  recently  issued  by  the  United  States 
Bureau  of  Mines.  The  first  volume  is  de¬ 
voted  to  analyses  and  the  second  to  de¬ 
scriptions  of  samples.  Government  purchas¬ 
ing  agents,  designing  and  operating  engi¬ 
neers  and  the  fuel  departments  of  indus¬ 
trial  concerns  will  find  much  valuable  infor¬ 
mation  in  this  collection  of  data  which  treat 
of  mine  and  field  samples  of  coal  collected 
between  July  1,  1904,  and  June  30,  1910. 
Analyses  are  given  of  5,000  samples  taken 
from  1,500  coal  mines  and  prospects  situ¬ 
ated  in  the  various  coal  fields  of  the  United 
States.  Full  information  is  included  regard¬ 
ing  the  chemical  composition  and  heating 
value  of  the  coals.  The  data  are  arranged 
alphabetically  by  states,  so  as  to  be  readily 
referred  to.  Copies  may  be  obtained  from  the 
Director  of  the  B'ureatr  of  Mines,  Washington, 
D.  C. 

House  Heating  Fuel  Tests,  by  W.  H.  Mee¬ 
ker  and  H.  W.  Wagner,  covering  extensive 
tests  of  the  coals  and  cokes  commonly  used  in 
Iowa  for  house  heating  work,  is  the  subject  of 
an  85-page  bulletin  recently  published  by  the 
Iowa  State  College  of  Agriculture  and  Me¬ 
chanic  Arts,  Ames,  la.  (Bulletin  33,  Engineer¬ 
ing  Experiment  Station).  The  investigation 
included  38  general  efficiency  tests  upon 
20  different  fuels,  11  special  efficiency 
tests  made  upon  some  of  the  same  fuels 
and  a  few  other  special  tests.  A  15- 
in.,  six-section  steam  boiler  of  the  Ameri¬ 
can  Radiator  Company’s  make  was  used,  with 
a  rated  capacity  of  1,350  sq.  ft.  of  direct  radia¬ 
tion.  In  the  summary  of  results  the  statement 
is  made  that  for  ordinary  dwellings  of  about 
8  rooms,  the  best  grades  of  soft  coal  tested, 
such  as  Illinois  Little  Jack  or  Tennessee 
Smokeless,  would  perhaps  give  the  best  all 
round  satisfaction.  In  many  cases  it  would  be 
advantageous  to  have  on  hand  a  small  variety 
of  fuels.  For  instance,  Kentucky  Red  Torch 
could  be  used  for  kindling  and  for  building  up 
a  low  fire  quickly.  A  cheap  Iowa  coal  could 
be  used  during  the  day  and  the  fire  could  be 
banked  at  night  with  Tennessee  Smokeless.  In 
extreme  cases,  where  the  furnace  has  to  be  left 
for  a  longer  time  without  attention,  anthracite 
could  be  used.  Of  all  the  Iowa  fuels  tested, 
the  Iowa  soft  coals  were  found  to  be  the 
cheapest  in  both  cost  per  ton  and  evaporative 
cost.  Anthracite  and  eastern  soft  coals  would 
make  cheaper  fuels  were  it  not  for  the  dis¬ 
tance  they  have  to  be  hauled.  Using  Iowa  soft 
coals  the  season  cost  for  an  8-room  house  is 
figured  at  $64.70,  as  compared  with  a  cost  of 
$100.90  using  anthracite.  The  bulletin  is  re¬ 
plete  with  charts  and  tables  detailing  the  re¬ 
sults  of  the  tests. 
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WE  quote  from  two  recent  let¬ 
ters: 

Our  first  correspondent  writes :  “As 
one  of  your  older  readers,  I  believe  I 
express  a  widely-felt  sentiment  that  the 
great  need  of  the  trade  in  the  way  of 
reading  matter  is  for  more  practical  and 
less  technical  articles.  Your,  at  times, 
rather  intricate  mathematical  discussions 
may  be  very  interesting  to  the  theorists, 
but  the  practical  man  wants  something 
he  can  apply  to  his  everyday  work.  I 
do  not  mean  to  intimate  that  you  do  not 
publish  many  useful  practical  articles. 
My  suggestion  is  simply  that  more  em¬ 
phasis  should  be  laid  on  that  kind  of 
matter.” 

From  the  second  correspondent:  “The 

article  published  in  your  -  issue  on 

- was  the  most  comprehensive  dis¬ 
cussion  I  have  seen  on  the  effect  of  the 
flow  velocity  on  the  friction  head  (in 
hot  water  heating).  ***  If  more  heating 
men  would  grasp  the  fundamental  idea 
in  the  flow  of  water,  there  would  be 
fewer  failures  in  this  method  of  heating.” 


The  article  referred  to  by  our  second 
correspondent  was  by  no  means  an  “in¬ 
tricate  mathematical”  discussion,  al¬ 
though  one  that  required  close  follow¬ 
ing  to  clearly  understand. 

The  above  correspondence  expresses 
in  a  nutshell  the  problem  that  confronts 
practically  every  technical  journal.  How 
to  make  engineering  data  readable  and 
at  the  same  time  of  real  usefulness?  It 
is  a  very  simple  proposition  to  present 
certain  conclusions  on  a  given  subject, 
based  on  the  authority  of  this  writer  or 
that,  or  on  tests  which  may  or  may  not 
be  adequate.  But  it  is  obvious  that  such 
information  becomes  a  rule  of  thumb , 
unless  some  satisfactory  explanation  can 
be  given  for  the  conclusions  reached. 
The  man  who  intends  to  make  wide  use 
of  such  information  wants  to  know  how 
it  was  obtained ;  indeed,  it  is  of  great  im¬ 
portance  that  he  should  know,  as  not 
only  his  own  success,  but  often  the  safe¬ 
ty  of  life  itself  is  involved.  And  this 
need  is  not  growing  less,  but  more,  all 
the  time.  With  the  modern  advances  in 
the  use  of  exhaust  steam  for  heating, 
of  forced  circulation  of  hot  water  and 
in  the  requirements  rapidly  becoming 
common  for  the  conditioning  of  the  air. 
it  is  not  enough  that  the  reader  should 
be  told  to  do  this  or  that  and  the  desired 
results  will  follow.  The  conditions  vary 
too  much  and  call  for  a  discrimination 
that  can  only  be  obtained  by  a  thorough 
understanding  of  the  principles  involved 
and  of  the  derivation  of  the  formulas  to 
be  used.  This  knowledge,  with  the  addi¬ 
tional  element  of  experience  is,  without 
doubt,  the  basis  upon  which  the  heating 
engineer  of  to-day  must  build  his  suc¬ 
cess.  At  the  same  time,  nothing  is  more 
welcome  in  an  editorial  office  than  the 
boiled-down  private  data  of  the  experi¬ 
enced  engineer,  for  his  achievements  are, 
at  least,  some  evidence  of  their  relia¬ 
bility. 
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m  consiiuifKi  morcro 

“  The  Consulting  Engineer "  is  prepared  to  reply,  in  this  department,  to  any  ques¬ 
tions  which  our  readers  may  ask  regarding  problems  connected  with  the  design 
and  installation  of  mechanical  equipments  of  buildings. 


24. — Remedying  a  Poorly  Designed  House 
Heating  System. 

Question. — I  have  a  heating  apparatus  in 
my  house  with  connections  substantially  as 
shown  in  the  accompanying  sketch,  except 
that  the  radiator  No.  7  is  connected  at  point 
E  and  radiators  Nos.  6  and  7  are  connected 
at  point  D  into  a  2-in.  main.  The  pipes 
are  properly  graded  and  there  is  4  ft.  be¬ 
tween  the  horizontal  main  and  the  water 
line  of  the  boiler.  All  radiators  are  con¬ 
nected  to  the  2-in.  main  as  shown.  Radia¬ 
tors  Nos.  3,  7  and  5  work  all  right.  Ra¬ 
diator  No.  ,6  surges  at  times,  as  does  also 
radiator  No.  4.  With  5  lbs.  pressure  at  the 
boiler,  radiator  No.  2  works  all  right,  but 
No.  2  makes  a  noise  and  generally  has  to 
be  shut  off  to  make  No.  1  work  with  any 
lower  pressure.  When  the  pressure  is 
raised  all  the  radiators  get  hot,  but  when 
the  check  draft  connected  to  the  damper 
regulator  opens,  and  the  pressure  is  re¬ 
duced  somewhat,  the  water  goes  out  of  the 
boiler;  when  the  pressure  is  raised  again 
there  is  water  hammer.  Radiator  No.  1  is 
connected  about  35  ft.  from  the  boiler  and 
radiator  No.  7  about  25  ft.  in  the  opposite 
direction.  Can  you  tell  me  what  is  the  mat¬ 
ter  and  how  to  remedy  the  trouble? 

Answer. — The  difficulty  with  this  job  is 
the  small  size  of  the  connections,  together 
with  the  small  distance  of  the  main  from 
the  water  line  of  the  boiler.  The  proper 


remedy  would  be  to  make  the  main  larger, 
but  with  the  job  as  installed,  the  result  can 
be  accomplished  with  less  expense  by  dis¬ 
connecting  radiators  Nos.  6  and  7  at  D  and 
E  and  making  a  new  2-in.  connection  to  the 
boiler  as  shown.  The  dotted  lines  between 
F  and  E  and  E  and  D  show  the  connections 
as  at  present.  This  will  relieve  the  2-in. 
main  entirely  of  the  condensation  of  radia¬ 
tors  Nos.  6  and  T,  as  well  as  the  steam 
load.  The  separate  connection  as  shown 
will  improve  the  working  of  radiator  No.  6 
so  that  the  surging  will  cease. 

If  necessary,  radiators  Nos.  4  and  3  could 
be  disconnected  from  the  old  main  and  con¬ 
nected  to  the  new  outlet.  In  this  manner 
the  drop  in  pressure  between  H  and  the 
boiler  will  be  reduced  so  that  the  4  ft.  lie- 
tween  the  main  and  the  water  line  of  the 
boiler  will  be  effective.  This  only  represents 
a  difference  in  pressure  of  1.72  lbs.  and  when 
the  water  leaves  the  boiler  it  lodges  in  the 
return  main  which  is  of  sufficient  length  to 
hold  water  enough  to  lower  the  water  out 
of  the  gauge  glass  with  a  slight  increase  in 
the  head.  By  cutting  a  connection  between 
the  new  2-in.  supply  and  the  return  main 
the  pressure  would  equalize  so  that  the 
water  would  not  flow  out  of  the  boiler  into 
the  return  main. 

When  free  from  water  this  return  main 
would  also  furnish  additional  steam  supply 
to  radiators  Nos.  1  and  2.  An  air  valve 
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should  be  tapped  in  at  H,  as  the  steam  com¬ 
ing  both  ways  will  prevent  air  relief  unless 
it  is  provided.  Radiators  Nos.  3  and  4  are 
not  shown  connected  to  the  2-in.  outlet  and 
should  be  connected  in  the  same  manner  as 
Nos.  6  and  7,  if  found  necessary.  These 
changes  will  equalize  the  pressure  between 
the  boiler  and  point  H  and  insure  air  re¬ 
lief,  as  the  job  should  work  on  almost  any 
pressure  below  6  or  7  lbs.  at  the  boiler. 

The  reason  a  steam  pressure  of  5  lbs. 
heats  radiator  No.  2,  while  2  lbs.  pressure 
does  not,  is  that  the  volume  at  atmosphere 
is  28  cu.  ft.  per  pound  and,  at  5  lbs.  pres¬ 
sure,  it  is  only  20  cu.  ft.  It  is  obvious  that 
28  cu.  ft.  requires  a  larger  main  than  20 
cu.  ft.  in  the  same  interval  of  time.  At 
the  same  time,  with  5  lbs.  pressure,  the  drop 
in  pressure  is  greater  to  point  H  and  the 
water  in  the  boiler  flows  up  the  return  main 
to  balance  the  difference  in  pressure.  If 
there  were  6  or  8  ft.  between  the  water  line 
and  the  main,  the  weight  of  the  column  of 
water  would  be  sufficient  to  balance  the  dif¬ 
ference  in  pressure  without  entering  the 
supply  main  at  H. 


25. — Remodeling  a  Wasteful  Heating  Sys¬ 
tem. 

Question. — We  are  running  four  different 
fans  in  three  different  buildings.  We  have 
a  central  heating  plant  with  an  engineer 
and  a  fireman.  Our  heating  is  very  ex¬ 
pensive  and  recent  tests  with  the  anemome¬ 
ter  show  that  there  is  a  very  poor  distribu¬ 
tion  of  the  fresh,  warm  air.  One  building 
is  receiving  an  average  of  about  60  cu.  ft. 
per  student  per  minute,  while  another  is 
getting  less  than  20  cu.  ft.  Several  million 
cubic  feet  of  warm,  fresh  air  are  wasted 
daily,  while  there  is  a  deficit  in  certain 
rooms,  and  particularly  in  the  one  building. 
I  should  like  to  obtain  some  basis  for  an 
estimate  of  the  amount  of  money  wasted. 
Can  you  give  a  rough  estimate  of  what  it 
should  cost  in  such  a  large  fan  system  to 
raise  1,000  cu.  ft.  of  air,  say,  50°  F.  or  from, 
say,  20°  F.  to  70°  F.?  Does  it  cost  more 
to  heat  it  from  70°  to  80°  than  it  does  to 
heat  it  from  20°  to  30°  ? 

Answer. — If  you  are  heating  and  ventilat¬ 
ing  your  building  with  the  same  apparatus, 
there  is  no  question  that  the  expense  is  ex¬ 
cessive,  due  to  the  use  of  outdoor  air  at 
low  temperatures.  Schools  are  only  in  ses¬ 
sion  1,100  hours,  while  heating  is  required 
5,000  hours  in  New  York  and  possibly  more 
in  the  Northwest.  If  the  rooms  are  heated 
by  an  indirect  air  system,  the  air  probably 
has  to  enter  the  rooms  at  100°  F.  and  the 
losses  in  ducts  may  mean  10°  to  20°  more 
if  they  are  long  and  not  insulated.  The 
proper  method,  if  our  surmise  is  correct, 


would  be  to  install  a  direct  heating  sys¬ 
tem  for  heating  the  rooms  independent  of 
the  ventilating  apparatus.  This  would  re¬ 
duce  the  radiation  losses  in  ducts  from  115° 
or  120°  rate  to  a  70°  or  80°  rate.  If  no 
provision  was  made  for  recirculation,  this 
would  mean  in  zero  weather  a  reduction 
in  the  temperature  rise  of  the  air  of  from 
115°  to  85°,  or  30%,  and,  in  average  weather, 
about  20%  to  30%.  The  hours  of  operation 
would  be  reduced  from  5,000  to  1,100. 
Against  this  would  be  the  operation  of  the 
direct  heating  system  for  5,000  hours.  The 
saving  would  be  at  least  35%  for  the  entire 
air  supply  for  5,000  hours,  as  well  as  the 
discontinuance  of  the  fan  engine  or  motor 
for  power. 

A  properly  installed  forced  hot  water 
heating  system  would  give  the  most  eco¬ 
nomical  results  in  this  instance.  The  pres¬ 
ent  fan  system  could  be  left  as  it  is  and 
operated  for  ventilation  only  at  such  times 
as  the  school  is  occupied.  It  should  be  feas¬ 
ible  to  make  minor  changes  in  the  present 
fan  system  by  means  of  dampers,  so  that 
the  air  supply  to  each  room  would  give  the 
requisite  amount  of  air.  If  some  of  the 
ducts  are  small,  the  larger  ones  can  be 
choked,  which  would  increase  the  fan  re¬ 
sistance.  This  can  be  remedied  by  speed¬ 
ing  the  fan  and  enlarging  the  prime  mover, 
if  a  motor,  and  raising  the  steam  pressure 
as  well  as  the  speed,  if  an  engine. 

The  difference  in  heating  the  same  weight 
of  air  from  20°  to  30°  is  practically  the  same 
as  raising  it  from  70°  to  80°.  If  the  air  is 
measured  by  volume  and  if  the  fan  handles 
the  air  at  20°  to  30°  F.,  there  will  be  a 
greater  number  of  cubic  feet  at  70°  or  80° 
F.,  or,  if  the  same  volume  of  air  at  70°  to 
80°  is  handled  at  20°  to  30°,  the  power  re¬ 
quired  will  be  slightly  less,  on  account  of 
its  increase  in  volume  and  decrease  in 
weight  per  cubic  foot  due  to  the  raise  in 
temperature.  In  practice,  the  difference  is 
slight  and  the  same  apparatus  would  do 
under  both  conditions.  If  air  is  passed 
through  ducts  at  a  higher  temperature,  the 
radiation  losses  become  greater.  A  rough 
figure  for  high  temperatures  is  a  loss  of  10° 
for  every  100  ft.  of  length  . 

Air  weighs  0.075  lb.  per  cubic  foot  at  about 
60°  to  70°  F.,  and  the  specific  heat  is  0.24, 
so  1  B.T.U.,  which  is  the  heat  required 
to  raise  1  lb.  of  water  1°,  would  raise 
1  (0.075  X  0.24)  =  54.8,  or  55  cu.  ft.  of  air 
one  degree.  By  measuring  the  quantity  of 
air  by  an  anemometer  its  initial  and  final 
temperature  per  hour,  and  dividing  by  55 
cu.  ft.,  you  can  obtain  the  B.T.U.  Divid¬ 
ing  the  B.T.U.  per  hour  by  34.5  lbs.  and 
the  latent  heat  of  steam  at  212°  F.,  or  970.4 
B.T.U.  will  give  the  commercial  horse 
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power  in  steam.  If  you  know  the 
evaporation  on  your  boilers,  by  dividing  the 
total  B.T.U.  by  the  total  heat  in  the  steam 
at  the  gauge  pressure,  less  the  heat  in  the 
liquid  at  boiler  feed  temperature,  you  will 
reduce  the  B.T.U.  to  pounds  of  fuel  for  your 
particular  plant.  If  the  exhaust  steam  is 
used  from  the  engine  that  drives  the  fan 
and  there  is  no  surplus,  the  power  will  cost 
nothing.  If  outside  current  on  a  motor  is 
used,  it  should  be  charged  at  the  kilowatt 
rate. 

- 4 - 

ELBERT  HUBBARD  ON  TRADE 
PAPERS. 

{This  series  of  articles  commenced  in  the 
September,  1913,  issue.) 

The  heir-apparent  to  the  British  throne 
has  for  his  crest  three  ostrich  plumes.  And 
on  an  intertwining  scroll  is  the  motto,  “Ich 
Dien.”  Which  being  interpreted  means,  “I 
serve.” 

The  heir-apparent  to  the  American  sover¬ 
eign  has  for  his  coat-of-arms,  three  base 
ball  bats,  rampant,  on  a  field  of  emerald. 
And  underneath  are  the  words,  “Ischi 
Beble” — “I  should  worry!” 

Both  sentiments  express  two  vital  prin¬ 
ciples;  work  and  play,  service  and  recrea¬ 
tion. 

And  this  combination,  broadly  speaking, 
meet  life’s  contingencies,  and  is  full  of  pos¬ 
sibilities. 

Anything  that  contributes  to  healthier 
bodies,  purer  thoughts,  better  work  and 
service,  is  desirable;  and  we  purpose  to 
show  how  the  Trade  Paper  performs  that 
function. 

That  only  is  sacred  which  serves. 

We  live  in  the  Age  of  the  progressives — 
though  it  may  include  Republicans,  Demo¬ 
crats,  Prohibitionists  and  Socialists  and 
what  not. 

Every  day  thousands  of  dollars  worth  of 
machinery  is  junked  to  make  way  for  up-to- 
date  equipment. 

We  live  right-up-to-the-minute,  and  even 
borrow  of  tomorrow. 

And  the  Trade  Paper  mirrors  the  mind 
of  the  progressive  thinker,  and  breathes  the 
spirit  of  the  Age. 

Its  pages  are  full  of  instruction  and  in¬ 
formation,  the  result  of  specialized  knowl¬ 
edge  and  research. 

The  editorial  department  of  the  Trade 
Paper  is  in  the  hands  of  experts,  who  have 
their  fingers  upon  the  pulse  of  human 
thought  and  activity. 

Its  pages  are  full  of  facts — facts  that 
bring  home  truths — facts  that  expose  false¬ 
hood — facts  that  spell  success. 


There  is  a  vim,  verve  and  vitality  in  the 
Trade  Paper  that  is  peculiarly  its  own. 

There  is  a  sympathy  and  understanding 
permeating  it,  that  is  unique,  an  intimacy 
that  makes  it  a  personal  friend. 

Right  here  is  where  the  Trade  Paper  has 
its  source  of  power.  It  gathers  together, 
informs  and  reflects  the  things  which  may 
be  applied  to  specific,  individual  need. 

As  a  means  of  encouragement  and  in¬ 
spiration,  the  Trade  Paper  is  invaluable. 
The  subscriber  who  reads  it,  and  chews  and 
digests  its  varied  menu,  will  become 
stronger  and  more  robust.  Both  he  and  his 
business  will  benefit. 

The  policy  of  the  Trade  Paper  is  founded 
upon  scientific  knowledge  and  common 
sense,  and  its  business  conducted  on  the 
ethical  principles  of  morality. 

It  is  accurate  and  reliable,  honest  and 
straightforward. 

The  Trade  Paper  does  not  deal  in  super¬ 
ficialities.  It  does  not  merely  scratch  the 
surface,  it  digs  deep  down  into  the  heart 
of  the  things.  It  is  intensely  practical, 
and  has  quality,  tone  and  depth. 

There  is  a  vitality  of  thought  running 
through  its  pages,  which  comes  from  the 
dynamo  of  truth.  And  it  is  illumined  by  a 
steady,  clear  flame  of  utility  and  service. 

Perhaps  the  great  charm  of  the  Trade 
Paper  lies  in  the  fact  that  its  articles  are 
brief,  bright  and  brotherly. 

It  is  tedious  to  have  to  wade  through 
columns  of  words — ^just  words. 

“O,  monstrous!”  cried  the  fat  Knight, 
“but  one  half-pennyworth  of  bread  to  this 
intolerable  deal  of  sack!” 

The  greatness  of  a  thing  is  not  only  in 
what  it  has  done,  nor  even  in  what  it  is 
doing,  but  in  its  possibilities. 

It  must  have  survival  value.  And  sur¬ 
vival  value  is  prescience  justified. 

Possibilities  presume  future  contingen¬ 
cies,  and  future  contingencies  impel 
thought,  plans  and  construction. 

In  the  year  we  are  now  entering  we  are 
formulating  plans,  arranging  campaigns, 
adopting  new  methods  and  procedure. 

If  these  plans  are  sound,  workable,  effi¬ 
cient,  we  shall  make  progress.  If  they 
are  undeveloped,  “half  made  up,”  we  are 
on  the  “bumptedybump,”  and  the  Re¬ 
ceiver  is  waiting  around  the  corner  with 
a  stuffed  club. 

The  man  who  knew  it  all  is-^ad.  He 
succumbed  to  goitre  of  the  ego. 

We  occasionally  run  across  a  few  stray 
examples  of  people  who  are  afflicted  with 
fatty  degeneration  of  the  Sarah  Bellum,  but 
for  the  most  part  we  are  co-operators. 

“Two  heads  are  better  than  one — if  they 
are  only  sheep-heads,”  said  the  woman  as 
she  dropped  them  into  the  kettle 
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The  Trade  Paper  has  justified  its  exist¬ 
ence  by  its  usefulness — its  service.  Its 
possibilities  depend  upon  your  loyalty  and 
co-operation. 

Copyrighted  1913,  by  Kovnat  Adv.  Service. 

IIC6AL  DCCISIOHSI 

Lighting  and  Heating  Plant  Contractor — 
Insurance — Occupation. 

In  an  action  on  an  accident  insurance  pol¬ 
icy  the  schedule  of  warranties  stated  that  in¬ 
sured’s  “occupations  are,  contractor  classed 
by  the  company  as  A.  Pref.  My  duties  are 
traveling  and  supervising  only.”  Insured’s 
business  was  contracting  for  lighting  and 
heating  plants,  and  on  the  day  of  his  death 
the  insured,  who  was  also  looking  after 
other  work,  went  to  a  residence  where  a 
heating  plant  was  being  put  in,  intending  to 
leave  the  next  morning  to  supervise  other 
work.  The  tank  at  this  place  did  not  work 
properly,  and  the  decedent,  while  person¬ 
ally  adjusting  it,  was  stooping  over  it  when 
an  explosion  occurred,  throwing  the  lid  into 
his  face  and  killing  him.  It  was  held  that 
the  fact  that  the  insured  was  personally 
trying  to  adjust  the  tank  when  he  was 
killed,  did  not  deprive  him  of  his  status  as 
a  supervisor,  within  the  meaning  of  the 
schedule  of  warranties,  and  relegate  him 
to  the  status  of  a  laborer,  so  as  to  make 
his  occupation  more  hazardous  and  reduce 
the  amount  of  the  company's  liability  under 
a  clause  in  the  policy  reducing  its  liability 
if  insured  was  injured  while  engaged  in  a 
more  .  hazardous  occupation. — Miller  vs. 
Missouri,  State  Life  Ins.  Co.  (Mo.),  153  S. 
W.  1080. 


Covenant  to  Heat  Leased  Premises — Con¬ 
struction. 

In  an  action  for  the  rent  of  a  storeroom 
on  the  ground  floor  of  a  hotel,  in  course  of 
construction  when  the  lease  was  executed, 
one  of  the  defenses  was  that  the  lessors  had 
failed  to  supply  sufficient  heat  to  properly 
heat  the  store.  The  lease  recited  that  the 
store  was  let  with  appurtenances,  including 
heat.  It  was  held  that  the  lessors  were 
bound  to  furnish  the  lessee  with  such  a  de¬ 
gree  of  heat  in  cold  or  inclement  weather 
as  would  uniformly  produce  an  artificial 
temperature  sufficient  to  counteract  the  ef¬ 
fect  of  the  cold.  The  fact  that  the  heating 
plant  for  the  entire  buiding  would  not  fur¬ 
nish  a  sufficient  degree  of  warmth  could 
not  be  set  up  in  discharge  of  this  obliga¬ 
tion.  As  the  evidence  conflicted  as  ta 
whether  a  sufficient  supply  of  heat  was  fur¬ 


nished,  that  question  was  held  to  be  one 
of  fact  for  the  jury.  An  instruction  to  the 
jury,  therefore,  that  the  lessee  was  entitled 
to  have  the  premises  supplied  with  heat 
from  the  heating  plant  in  the  building,  and 
that  it  was  the  duty  of  the  lessors  to  furnish 
such  heat  as  the  plant  would  furnish  with 
ordinary  care,  was  held  to  be  erroneous, 
because  it  invaded  the  province  of  the  jury 
in  assuming  that  the  heating  plant  would 
supply  an  adequate  amount  of  heat. — Morse 
vs.  Tochterman,  (Cal.),  132  Pac.  1055. 


Patent  Infringement  Cases. 

In  a  suit  for  infringement  the  Circuit 
Court  of  Appeals  held  that  the  Eggleston 
patent.  No.  838,394,  for  a  relief  device  for 
water  systems,  comprising  a  pressure  and 
relief  attachment  which  might  be  used  with 
steam  or  hot  water  heating  systems,  claims 
6,  7  and  8  are  not  for  the  same  subject- 
matter  as  that  abandoned  by  the  cancella¬ 
tion  of  original  claims  2,  3  and  4,  but  are 
a  more  accurate  embodiment  of  the  paten¬ 
tee’s  conception  and  cover  a  new  combina¬ 
tion  of  merit  and  disclose  invention.  It 
was  also  held  infringed.  —  Eggleston  vs. 
Milwaukee  Heater  Mfg.  Co.,  C.  C.  A.,  199 
Fed.  147. 


The  Rand  patent.  No.  903,007,  for  a  wa¬ 
ter  heater,  consisting  of  an  automatic  in¬ 
stantaneous  heater,  in  which  the  water 
flows  through  their  copper  coils  over  the 
burners,  and  the  flow  of  gas  to  the  burners 
is  controlled  and  regulated  both  by  the 
flow  of  water  through  the  water  conduit 
and  the  temperature  of  the  water  flowing 
from  the  heater,  acting  through  the  medium 
of  a  thermostat,  was  not  anticipated,  and 
discloses  a  patentable  combination  of  util¬ 
ity.  Claims  3,  5  and  8  were  also  held  in¬ 
fringed  and  claim  10  not  infringed. — Rund 
Mfg.  Co.  vs.  Pittsburgh  Water  Heater  Co., 
200  Fed.  426. 


In  a  suit  for  infringement  of  the  Fowler 
patent.  No.  609,800,  for  a  radiator  the  first 
four  claims  only  of  the  patent  were  held 
to  be  infringed.  The  patent  claimed  two 
distinct  improvements,  the  first  of  which 
was  a  radiator  specially  adapted  to  be  sup¬ 
ported  by  the  wall  or  wainscot,  and  to  be 
composed  of  cast-iron  sections  of  uniform 
size  and  shape  that  could  be  assembled  to 
form  a  radiator  of  any  length  or  width,  re¬ 
quiring  practically  no  floor  space.  The 
first  four  claims  related  to  that  portion  of 
the  invention.  These  claims  were  held 
void  for  anticipation  and  lack  of  novelty. — 
Fowler  &  Wolfe  Mfg.  Co.  vs.  McCrum- 
Howell  Co.,  202  Fed.  964. 
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Death  of  Wiltsie  F.  Wolfe. 

The  death  of  Wiltsie  F.  Wolfe,  president 
of  the  Fowler  &  Wolfe  Mfg.  Co.,  Philadel¬ 
phia,  Pa.,  which  occurred  December  4,  1913, 
at  his  home  in  Atlantic  City,  removes  one 
of  the  best-known  men  in  the  heating  trade. 
Indeed,  Mr.  Wolfe  belonged  to  that  group 
of  pioneers  in  the  art  of  modern  heating 
and  ventilation  which  has  come  to  be  known 
as  the  “old  guard”  of  the  profession.  He 
was  a  former  president  of  The  American 
Society  of  Heating  and  Ventilating  Engi¬ 
neers  (1898),  as  well  as  a  charter  member 
of  that  society. 

Mr.  Wolfe  was  59  years  old.  He  was 
born  in  Troy,  N.  Y.,  and  at  an  early  age 
became  connected  with  the  stove  manufac¬ 
turing  industry,  his  father  being  a  member 
of  the  firm  of  Hicks  &  Wolfe,  of  Troy.  Sub¬ 
sequently  Mr.  Wolfe  formed  the  Wolfe 
Warming  &  Ventilating  Co.,  in  Boston,  and 
in  this  connection  designed  many  of  the 
early  schoolhouse  heating  systems  in  build¬ 
ings  throughout  New  England.  At  the 
Paris  Exposition,  in  1889,  Mr.  Wolfe  repre¬ 
sented  American  exhibitors  of  heating 
goods.  Later  he  became  connected  with 
the  Fowler  &  Wolfe  Mfg.  Co.,  which  had 
been  established  by  his  father  in  company 
with  A.  H.  Fowler,  for  the  manufacture 
of  wall  radiation.  He  later  became  presi¬ 
dent  of  the  company. 

Mr.  Wolfe  was  a  man  of  winning  per¬ 
sonality  as  well  as  a  forceful  character  and 
ois  circle  of  friends  extended  far  beyond 
tile  limits  of  his  own  trade.  He  was  also 
a  former  National  Guardsman  and  a  mem- 
^r  of  Masonic  and  other  organizations.  He 
was  a  frequent  visitor  to  Bermuda  and  his 
friends  were  always  assured  of  a  treat  when 
he  recounted  his  experiences  at  the  island 
resort. 

Through  his  participation  in  the  original 
stock  subscription  in  the  Heating  and  Ven¬ 
tilating  Magazine  Company,  Mr.  Wolfe  be¬ 
came  one  of  the  founders  of  this  journal, 
a  distinction  he  always  referred  to  with 
pride.  He  had  watched  the  progress  of  the 
magazine  with  interest  and  frequently  ex¬ 
pressed  his  satisfaction  at  its  continued 
growth  and  influence. 

- »  - - 

Ventilating  Equipment  for  St.  Paul’s  Hos¬ 
pital,  Vancouver,  B.  C. 

The  ventilation  of  a  hospital  must  always  be 
given  particular  attention  because  of  the  inti¬ 
mate  relation  of  health  and  adequate  ventila¬ 
tion. 

In  the  recently  completed  St.  Paul’s  hospital 
at  Vancouver,  B.  C.,  heating  and  air  washing 
apparatus  of  the  Sturtevant  type  have  been  in¬ 
stalled.  Fig.  1  shows  the  outside  of  the  air 
washer  with  its  centrifugal  pump  driven  by  a 


Sturtevant  A-5  turbine  and  two  of  the  heater 
casings  from  which  the  ventilating  ducts  lead 
to  the  various  rooms  of  the  building. 

Air  is  drawn  into  the  hospital  building  over 


VENTILATING  EQUIPMENT  FOR  ST. 
PAUL’S  HOSPITAL,  VA’NCOUVER,  B.  C. 

a  tempering  heater  of  the  pipe  coil  type  con¬ 
taining  1,116  lin.  ft.  of  ftdiation.  This  serves 
to  warm  the  air  before  it  reaches  the  air 
washer  situated  just  beyond.  The  9  ft.  x  9  ft. 
air  washer  has  a  capacity  of  35,000  cu.  ft.  per 
minute.  The  turbine  pump  shown  in  Fig.  1 
operates  at  1,800  R.P.M.  with  steam  at  80  lbs. 
pressure.  From  the  air  washer,  where  all  of 
the  dust  is  removed,  the  air  passes  through  a 
second  pipe  coil  heater  into'  the  fan.  This 
large  fan  discharges  in  two  directions  through 
three  sets  of  heaters  on  each  side  into  gal¬ 
vanized  steel  distributing  ducts.  By-passes  are 
arranged  under  each  heater  and  dampers  are 
provided  so  that  there  is  tempered  or  warmed 
air  delivered  to  the  ducts  as  desired.  These 
heaters  aggregate  2,972  sq.  ft.  of  radiation. 
The  engine  driving  the  fan  is  an  8  in.  x  8  in. 
horizontal  type,  with  center  crank. 

The  architect  of  St.  Paul’s  Hospital  is  Robert 
Tegen. 

- 4 - 

Class  in  Heating  and  Ventilation  at  the 
Harlem  Y.  M.  C.  A.  / 

An  evening  course  in  heating  and  ven¬ 
tilation,  designed  especially  for  engineers, 
draftsmen,  mechanics  and  salesmen  of  heat¬ 
ing  appliances,  has  started  at  the  Harlem 
Branch  of  the  Young  Men’s  Christian  Asso¬ 
ciation,  at  5  West  125th  Street,  under  the 
direction  of  C.  A.  Fuller.  The  course,  which 
is  now  in  its  fifth  year,  consists  of  lectures, 
demonstrations  of  systems  and  appliances, 
discussions  and  the  answering  of  pertinent 
questions.  The  class  met  for  the  first  ses¬ 
sion  January  8,  1914,  and  subsequent  ses¬ 
sions  are  scheduled  for  Thursday  evening, 
at  7.45  o’clock.  Two  terms  of  eleven  weeks 
each  will  be  included.  The  fee  for  the  com¬ 
plete  course  of  two  terms  is  $10.00;  or 
$6.00  for  half  the  course  of  one  term. 
Membership  in  the  Y.  M.  C.  A.  is  a  pre¬ 
liminary  requirement. 
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The  Weather  for  November,  1913 


Highest  temperature,  degrees  F. 

Date  of  highest  temperature . 

Lowest  temperature,  degrees  F.. 


Greatest  daily  range,  degrees  F. 
Date  of  greatest  daily  range . . . . 
Least  daily  range,  degrees  F.... 
Date  of  least  daily  range . 


Total  rainfall,  inches . 

Total  snowfall,  inches . 

Normal  precipitation  this  month,  in. 


Number  of  clear  days . 

Number  of  partly  cloudy  days, 


Number  of  days  on  which  rain  fell., 
Number  of  days  on  which  snow  fell.. 
Snow  on  ground  at  end  of  month,  in. 
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Day  of  Month 

RECORD  OF  THE  WEATHER  IN  NEW  YORK  FOR  NOVEMBER,  1913. 
(Hourly  Observations  of  the  Relative  Humidity  Are  Plotted  on  this  Chart.) 
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RECORD  OF  THE  WEATHER  IN  BOSTON  FOR  NOVEMBER,  1913. 
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RECORD  OF  THE  WEATHER  IN  PITTSBURG  FOR  NOVEMBER,  1913. 
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RECORD  OF  THE  WEATHER  IN  CHICAGO  FOR  NOVEMBER.  1913. 
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RECORD  OF  THE  WEATHER  IN  ST.  LOUIS  FOR  NOVEMBER,  1913. 

Plotted  from  records  especially  compiled  for  The  Heating  and  Ventilating  Magazine,  by  the 
United  States  Weather  Bureau. 

Heavy  lines  indicate  temperature  in  degrees  F. 

Light  lines  indicate  wind  in  miles  per  hour. 

Broken  lines  indicate  relative  humidity  in  percentage  from  readings  taken  at  8  a.  m.  and  8  p.  H. 
fi — clear,  P  C — partly  cloudy,  C — cloudy,  R — rain,  Sn — snow. 

Arrows  fly  with  prevailing  direction  of  wind. 
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New  York  Chapter  Discusses  Control  of 

Atmospheric  Conditions  in  Printing 
Establishments. 

The  growing  importance  of  proper  con¬ 
trol  of  atmospheric  conditions  in  printing 
establishments,  due  to  the  finer  processes 
now  being  employed,  especially  for  color 
work,  was  brought  out  in  a  paper  presented 
at  the  December  meeting  of  the  New  York 
Chapter  by  W.  S.  Timmis.  Mr.  Timmis 
called  attention  to  the  fact  that  compara¬ 
tively  few  printing  shops  are  even  par¬ 
tially  equipped  in  this  respect,  although  the 
need  of  air  conditioning  apparatus  was  gen¬ 
erally  recognized  by  the  printers  them¬ 
selves.  The  situation,  therefore,  was  full 
of  possibilities  for  the  heating  and  venti¬ 
lating  engineer. 

In  printing  establishments  the  principal 
difficulties,  said  Mr.  Timmis,  from  an  atmos¬ 
pheric  point  of  view,  are  ink  distribution 
and  register.  To  properly  handle  these,  a 
close  regulation  of  the  temperature  and 
humidity  is  required.  Where  no  means  are 
at  hand  for  controlling  the  air  conditions, 
it  is  necessary  to  regulate  the  ink  supply  by 
hand.  The  greatest  trouble  is  experienced 
during  periods  of  greatest  humidity,  especi¬ 
ally  in  the  months  of  July  and  August.  At 
such  times  it  is  not  unusual  for  the  air  to 
contain  as  high  as  9  grains  of  moisture  per 
cubic  foot. 

Mr.  Timmis  told  of  a  number  of  read¬ 
ings  he  had  taken  from  which  he  found  that 
a  temperature  of  75°  F.  and  a  relative 
humidity  of  55%  are  the  conditions  best 
suited  for  press  and  lithographing  rooms. 
This  gives  a  moisture  content  of  5  grains 
per  cubic  foot. 

It  is  better,  he  said,  to  keep  the  tem¬ 
perature  constant,  as  half  the  trouble  ex¬ 
perienced  is  due  to  this  cause.  There  is 
less  trouble  in  the  winter  time  due  to  lack 
of  moisture  than  in  the  summer  time  due 
to  excessive  moisture.  The  greatest  trouble 
comes  in  the  two  months  of  August  and 
September. 

The  speaker  then  recounted  the  inter¬ 
esting  series  of  experiments  he  made  in 
1902  in  Buffalo,  N.  Y.,  with  the  assistance 
of  J.  I.  Lyle  and  under  the  direct  charge  of 
Willis  H.  Carrier,  which,  he  said,  resulted 
in  the  formation  of  the  Carrier  Air  Con¬ 
ditioning  Company.  In  these  tests,  which 
were  made  to  determine  the  best  means 
for  removing  moisture  from  air,  use  was 
made  of  calcium  chloride  spread  on  an  end¬ 
less  belt  of  burlap,  which  was  placed  over 
a  number  of  rollers.  Air  was  forced  through 


the  burlap.  The  lower  part  of  the  belt  ran 
through  a  pan  in  which  was  placed  75^4 
lbs.  of  calcium  chloride  solution  at  46.4° 
Baume.  This  belt  was  operated  by  a  driv¬ 
ing  pulley  belted  to  another  pulley  on  an 
engine  shaft. 

The  particular  object  of  this  test  was  to 
ascertain  the  absorbing  power  nf  calcium 
chloride  of  different  densities,  the  density 
at  which  it  ceased  to  absorb  and  the  total 
amount  of  water  absorbed  at  the  various 
densities.  The  apparatus  was  placed  in  a 
suction  pipe  24  ft.  by  24  ft.,  connected  to 
the  outlet  of  the  fan,  where  it  was  heated 
to  90°  F.  and  the  humidity  raised  to  92%. 

The  relative  absorbing  power  of  this 
solution  was  found  to  be  practically  directly 
proportional  to  its  density.  The  solution 
can  be  used  practically  from  the  maximum 
density  of  47.5°  Baume  to  38.5°  Baume,  at 
which  point  it  ceases  to  absorb.  1  lb.  of 
calcium  chloride  solution  absorbs  0.36  lbs. 
of  water  and  the  latent  heat  of  evaporation 
raises  the  temperature  of  the  air  from  2°  to 
4°  per  grain  of  moisture  removed  per  cubic 
foot  of  air,  so  that  in  removing  4  grains  of 
moisture  there  would  be  a  temperature  rise 
of  about  8°  to  16°  F.  This,  said  the  speaker, 
gave  an  idea  why  it  is  so  expensive  to  re¬ 
move  moisture  from  the  air.  Taking  a  con¬ 
dition  where  the  temperature  is  80°  F.  and 
the  relative  humidity  80%  it  is  seen  that 
the  calcium  chloride  method  is  impractica¬ 
ble. 

It  was  abandoned  in  the  tests  in  favor  of 
a  refrigerating  method,  a  35-ton  capacity 
machine  being  used,  the  air  of  the  press 
room  being  passed  around  the  expansion 
coils  of  the  apparatus.  The  press  rooms 
were  provided  with  triple  windows  and  all 
means  of  ingress  were  vestibuled. 

Circulation  of  the  air  was  by  means  of 
an  engine-driven  plate  fan  designed  to  give 
an  air  change  every  15  mins.  The  system 
was  arranged  for  recirculation  by  means  of 
vertical  flues  and  the  supply  and  return 
ducts  were  placed  side  by  side.  The  sup¬ 
ply  ducts  were  provided  at  the  base  with 
mixing  dampers  and  connected  to  a  divided 
horizontal  duct  forming  two  distinct  ducts 
for  two  supplies  of  different  characteristics 
of  temperature.  The  vertical  return  flue 
or  ducts  all  connected  to  one  main  return 
duct  and  thence  ran  to  a  fore-cooler  cham¬ 
ber  and  from  there  to  the  chambers  in 
which  the  expansion  coils  were  placed. 
Thermostats  were  used  to  regulate  the  sup¬ 
ply  of  heated  air  and  humidostats  were 
used  to  control  the  moisture  to  be  added 
in  the  winter  season. 

All  the  water  for  condensation  of  the 
refrigerating  coils  was  pumped  from  driven 
wells  and  made  to  pass  through  the  coils 
of  the  forecooler.  Tests  were  made  by  the 
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Buffalo  Forge  Company  of  the  cooling 
effects  of  water  passing  through  coils 
around  or  through  which  air  was  passed.  As 
a  result  of  these  tests,  a  fore-cooler  was 
constructed  which  practically  added  50%  to 
the  capacity  of  the  apparatus.  The  entire 
scheme  was  worked  out  in  complete  detail 
and  put  into  successful  operation. 

Mr.  Timmis  gave  the  results  of  a  test 
with  this  apparatus,  made  September  13, 
1904.  It  was  a  comparatively  dry  day,  the 
outdoor  weather  conditions  at  10  A.  M. 
being  67°  F.  dry  bulb,  60%  moisture,  with 
4.345  grains  and  at  3  P.  M.,  67.5°  F.  dry 
bulb,  with  73%  relative  humidity  and  5.28 
grains  of  moisture  per  cubic  foot. 

The  temperature  of  all  rooms  was  main¬ 
tained  at  71°  to  73°  F.,  with  the  humidity 
at  54%  to  57%,  only  3%  variation  in  the 
four  large  press  rooms  all  day  long  from 
10  A.  M.  to  3  P.  M.,  and  a  variation  in 
grains  of  moisture  of  not  more  than  0.06 
grains  per  cubic  foot.  The  average  tem¬ 
perature  of  the  air  entering  the  refrigera¬ 
tor  was  70°  F.,  and  that  leaving,  51°  F. 
The  average  moisture  in  the  air  entering 
the  refrigerator  was  56%  or  4.468  grains, 
and  the  average  moisture  of  the  air  leaving 
was  87%,  with  3.672  grains  per  cubic  foot. 
The  amount  of  air  cooled  was  ll,580,cu. 
ft.  per  minute.  The  moisture  removed  per 
minute  was  1.546  lbs.  and  per  day,  2,226  lbs. 
The  refrigeration  was  equivalent  to  32  tons 
of  ice  per  24  hours. 

Another  test  made  September  14,  1904, 
on  a  moist  day,  showed; 
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In  reply  to  a  query  Mr.  Timmis  said  that 
wherever  well  or  running  water  can  be 
obtained  at  a  temperature  of  from  50°  to 
55°  F.,  the  desired  effects  can  be  secured  as 
well  as  with  a  refrigerating  machine. 

The  speaker  then  told  how  paper  will 
change  its  shape  before  it  is  seasoned  so 
that  in  some  cases  it  has  been  necessary 
to  run  the  paper  blank  through  a  press  with¬ 
out  printing  in  order  to  season  it.  The  im¬ 
portance  of  this  is  seen  in  connection  with 
three  and  four  color  work  where  a  varia¬ 
tion  of  1/175  of  an  inch  will  throw  the  im¬ 
pressions  out  of  register.  He  instanced  a 
case  where  presses  had  been  held  up  sev¬ 
eral  days  in  the  hopes  that  the  atmospheric 
conditions  prevailing  at  the  time  of  the 
first  impression  would  returji. 

Mr.  Timmis  described  an  elaborate  in¬ 
stallation  in  the  plant  of  the  Sackett  & 
Wilhelms  Co.  in  Brooklyn,  where  the 
equipment  includes  a  dehumidifier,  indirect 


heating  coils  and  fan.  In  this  case  the 
plant  which  cost  originally  $6,500,  paid  for 
itself  in  the  first  year. 

Figures  were  also  presented  covering 
tests  made  by  O.  L.  Peabody  at  the  plant 
of  the  Forbes  Lithographing  Co.,  at 
Chelsea,  Mass.,  covering  variations  in  the 
stretch  of  paper  under  different  air  condi¬ 
tions.  In  these  tests  22  samples  were 
tested  and  it  was  found  that  there  was  con¬ 
siderable  variation  depending  on  the  rela¬ 
tive  humidity.  A  variation  of  15%  was 
quite  common  and  25%  not  unusual. 

In  most  printing  shops  where  there  is 
no  special  provision  for  air  control,  it  is 
customary  to  see  a  rise  of  relative  humidity 
during  the  morning  hours  of  about  9%,  fol¬ 
lowed  by  a  falling  off  during  the  noon  hour 
and  another  rise  in  the  afternoon.  This  is 
supposed  to  be  due  to  the  evaporation 
which  takes  place  from  water  used  for 
wetting  the  stones  in  ^he  printing  plant. 

In  discussing  the  subject  Mr.  Lyle  in¬ 
stanced  the  case  of  a  New  York  printer 
who,  during  a  particularly  hot  and  humid 
week  in  New  York  last  summer,  was  the 
only  printer  in  the  city  doing  color  work. 
The  result  was  that  he  was  swamped  with 
requests  for  help  from  other  printers  whose 
plants  were  not  provided  with  air  con¬ 
ditioning  systems. 

Before  the  meeting  came  to  an  end,  Mr. 
Timmis  showed  how  a  home-made  hygro¬ 
meter  could  be  made  in  10  minutes  which 
would  be  found  exceptionally  accurate. 
Take  a  milk  thermometer,  he  said,  and  at¬ 
tach  it  to  a  string.  Then  fasten  a  wet 
strip  of  cloth  to  the  bulb  and  whirl  it  around 
at  a  velocity  of  about  500  ft.  per  minute. 
Compare  the  temperature  with  that  of  a 
dry  bulb  thermometer  and  the  relative 
humidity  can  then  be  determined  very  ac¬ 
curately. 


Illinois  Chapter  on  Steam  vs.  Hot  Water 
Heating. 

“Forced  Circulation  of  Hot  Water  vs. 
Direct  Steam  Vacuum  Heating  for  Indus¬ 
trial  Plants”  was  up  for  discussion  at  the 
December  meeting  of  the  Illinois  Chap¬ 
ter.  Two  committees  led  opposite  sides  in 
the  debate,  the  vacuum  steam  heating  in¬ 
terests  being  in  the  hands  of  E.  B.  Gor¬ 
don,  chairman;  W.  A.  Green  and  John  D. 
Small,  while  the  forced  hot  water  advocates 
were  led  by  R.  A.  Widdicombe,  chairman; 
W.  R.  Graves  and  August  Kehm. 

The  well-known  advantages  of  both  sys¬ 
tems  were  dwelt  on  and,  in  addition,  many 
instances  were  cited  where  conditions  fa¬ 
vored  one  or  the  other  type  of  installation. 
For  instance,  R.  A.  Widdicombe  brought 
out  the  point  that  where  a  plant  is  new 


50 


THE  HEATING  AND  VENTILATING  MAGAZINE 


and  where  the  conditions  may  be  expected 
to  be  permanent,  the  use  of  hot  water  has 
obvious  advantages  in  respect  to  economy 
and  regulation.  On  the  other  hand,  E.  B. 
Gordon,  Jr.,  showed  that  where  flexibility 
is  an  important  feature  or  where  extensions 
of  the  system  are  contemplated  vacuum 
steam  heating  has  the  advantage.  Other 
speakers  were  Messrs.  W.  A.  Green,  W.  B. 
Graves,  J.  D.  Small,  E.  F.  Capron,  J.  F. 
Tuttle,  George  H.  Kirk,  N.  L.  Patterson, 
William  Lees. 

Previous  to  the  discussion,  J.  H.  Davis 
gave  details  of  the  work  planned  by  the 
Chicago  Ventilation  Commission.  This  in¬ 
cludes  a  series  of  cabinet  tests  in  which 
subjects  will  be  confined  and  their  condi¬ 
tion  noted  with  various  amounts  of  air  sup¬ 
ply,  etc.  Other  plans  of  the  commission 
include  tests  of  occupied  and  unoccupied 
moving  picture  theatres.  Still  another  fea¬ 
ture  of  the  work  will  be  tests  with  ozone 
machines  to  determine  their  effect  in  puri¬ 
fying  the  air  and  in  neutralizing  odors.  The 
chapter  voted  an  appropriation  of  $50 
towards  the  work  Of  the  commission. 

President  H.  M.  Hart,  presided  at  the 
meeting.  Three  new  members  were  elected: 
E.  J.  Coffy,  Harry  M.  Nacey  and  Frank  J. 
Douglass.  W.  E.  Marquam  was  elected  to 
associate  membership. 


New  Year  Book  of  Illinois  Chapter. 

The  year  book  of  the  Illinois  Chapter  for 
1913-1914  has  been  issued  and  contains  the 
programme  for  the  monthly  meetings  dur¬ 
ing  the  winter;  also  a  list  of  the  present 
and  past  officers,  and  the  constitution  and 
by-laws.  Four  meetings  have  already  been 
held  this  season,  including  the  following: 
October,  election  of  officers,  etc.;  Novem¬ 
ber,  “Upward  Method  of  Ventilation  vs. 
Downward  Method  of  Ventilation”;  Decem¬ 
ber,  “Forced  Circulation  of  Hot  Water  vs. 
Direct  Steam  Vacuum  Heating  for  Indus¬ 
trial  plants”;  January,  “Hot  Blast  vs.  Direct 
Steam  Heating  for  Factory  Purposes.”  The 
programme  for  the  remainder  of  the  season 
is  as  follows: 

March  meeting  (March  9,  1914) :  “Hot 
Water  vs.  Modulated  Steam  for  Residence 
Heating.”  Committee  in  support  of  hot 
water:  Chairman,  George  H.  Kirk,  E.  J. 
Claffey  and  Harry  Nacey.  Committee  in 
support  of  modulated  steam.  Chairman, 
Frank  J.  Douglas,  Charles  F.  Newport  and 
E.  F.  Capron. 

April  Meeting  (April  13,  1914) :  “Air 
Washers.”  Committee,  etc.,  to  be  an¬ 
nounced  later. 

May  Meeting  (May  11,  1914):  Unassigned. 
This  meeting  is  left  for  such  topics  as  the 
board  of  governors  may  determine  later. 


New  Members. 

The  following  new  members  were  elected 
as  the  result  of  a  ballot  canvassed  Decem¬ 


ber  19,  1913: 

Harold  L.  Alt,  211  Ave.  M,  Brooklyn,  N.  Y. 

Winfield  C.  Bailey,  1  Belmont  St.,  Montreal, 
Que. 

James  A.  Bendure,  157  Hodge  Ave.,  Buffalo, 
N.  Y. 

Willis  H.  Carrier,  490  Broadway,  Buffalo,  N.  Y. 

John  D.  Cassell,  2242  Land  Title  Bldg.,  Phila¬ 
delphia,  Pa. 

Richard  Dawson,  77  York  St.,  Toronto,  Ont. 

Frederick  Reid  Heath,  101  Park  Ave.,  New 
York  City. 

Gordon  Don  Harris,  189  Hudson  Boulevard, 
Bayonne,  N.  J. 

Marcel  Herman,  16  Place  Hauwaert,  Brussels, 
Belgium. 

Sophus  Irgens,  Chicago,  Ill. 

Robert  Eugene  Keyes,  13  Park  Row,  New 
York  City. 

J.  Clifford  Lewis,  Hume  Mansure  Bldg.,  In¬ 
dianapolis,  Ind. 

Byron  Riggs  Lewis,  705  Merchants  Bank 
Bldg.,  Detroit,  Mich. 

E.  C.  Lillie,  Canton,  O. 

Arthur  Des  Marchais,  220  7th  Ave.,  E.,  Cal¬ 
gary,  Alta. 

Frederick  L.  Pryor,  Stevens  Institute,  Ho¬ 
boken,  N.  J. 

Frank  G.  Phegley,  Rose  Bldg.,  Cleveland,  O. 

J.  M.  Robb,  1513  Columbus  Terrace,  Peoria, 
Ill. 

M.  J.  Sage,  4750  15th  Ave.,  Brooklyn,  N.  Y. 

Newton  L.  Schloss,  Ballinger  «&  Perrott,  Land 
Title  Bldg.,  Philadelphia,  Pa. 

Richard  L.  Smallwood,  409  Lumsden  Bldg., 
Toronto,  Ont. 

Lawrence  R.  Stetson,  Montreal,  Que. 

J.  F.  Tuttle,  1510  Monadnock  Block,  Chicago. 
Ill. 

William  Franklin  Verner,  908  Lincoln  Ave., 
Ann  Arbor,  Mich. 

ASSOCIATES 

W^L.^Miller,  86  South  Water  St.,  Newburgh. 

Budd  Kinnan  Strader,  165  Broadway.  New 
York  City. 

JUNIORS. 


Richard  S.  Bull,  Hartford,  Conn. 

Charles  C.  Cheyney,  562  W.  Washington 
Boulevard,  Chicago,  Ill. 

Benedict  Goldrever,  234  State  St.,  Ottawa 
Ont. 

Ralph  L.  Nelson,  Moline,  Ill. 


American  Society  of  Mechanical  Engineers. 

A  record-breaking  registration  marked 
the  annual  meeting  of  The  American  So¬ 
ciety  of  Mechanical  Engineers  in  New 
York,  December  2-S,  1913.  There  were 
794  members  and  504  guests  present.  A 
feature  of  the  meeting  of  interest  to  the 
heating  trade  was  the  spirited  discussion 
over  the  report  of  the  Committee  on  Stand¬ 
ardization  of  Flanges.  This  report  em¬ 
braced  a  schedule  known  as  the  “1914 
Standard,”  which  was  a  compromise  of 
the  1912  U.  S.  Standard,  adopted  in  that 
year  by  the  mechanical  engineers’  society 
and  the  National  Association  of  Master 
Steam  and  Hot  Water  Fitters,  and  of  the 
1912  Manufacturers’  Standard. 

The  compromise  had  already  been  ten¬ 
tatively  agreed  to  by  all  of  the  parties  in¬ 
terested  except  the  master  steam  fitters’^ 
association.  Strong  objection  to  the  adop¬ 
tion  of  the  compromise  was  made  by  that 
body  through  its  representatives  in  at- 
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tendance,  the  point  being  made  that  the 
1912  U.  S.  Standard  has  already  been  adopt¬ 
ed  by  various  departments  of  the  Govern¬ 
ment,  as  well  as  by  a  number  of  manufac¬ 
turers.  It  was  also  held  that  if  a  com¬ 
promise  schedule  should  be  adopted,  the 
interchangeability  feature  of  the  1912  U.  S. 
Standard  should  be  retained  and  that  it 
should  be  known  as  the  “1912  U.  S.  Stand¬ 
ard  Revised  to  January  1,  1914,”  instead  of 
the  “1914  Standard.” 

The  committee  representing  the  mechan¬ 
ical  engineers,  whose  spokesmen  were  H. 

G.  Stott  and  W.  M.  McFarland,  showed 
that  the  purpose  in  the  new  schedule  was 
to  effect  a  compromise  that  would  best 
serve  the  interests  of  all  concerned,  as  the 
difficulties  of  having  two  standards  in  oper¬ 
ation  was  apparent. 

When  the  matter  came  to  a  vote,  it  was 
decided  to  postpone  definite  action  on  the 
new  standard  until  the  next  meeting  of  the 
society.  In  the  mean  time  an  effort  will 
be  made  to  compose  the  varying  opinions 
of  the  different  interests. 

As  previously  noted,  one  of  the  papers 
presented  at  the  meeting  described  “Tests 
of  Vacuum  Cleaning  Systems,”  and  was  pre¬ 
sented  by  J.  R.  McColl,  of  Detroit. 

New  officers  were  elected  as  follows: 
President,  James  Hartness,  Spring- 
field,  Vt.;  vice-presidents,  Henry  L.  Gannt, 
New  York;  E.  E.  Keller,  Detroit,  Mich.; 

H.  G.  Reist,  Schenectady,  N.  Y.;  managers, 
A.  M.  Greene,  Jr.,  Troy,  N.  Y.;  John  Hun¬ 
ter,  St.  Louis,  Mo.;  Elliott  H.  Whitlock, 
Cleveland,  O.;  treasurer,  William  H.  Wiley, 
New  York. 

- -  » - 

Current  Heating  and  Ventilating  Literature. 

Under  this  heading  is  published  each  month  an  index  of 
the  important  articles  on  the  subject  of  heating  and  venti¬ 
lation  that  have  appeared  in  the  columns  of  our  contempor¬ 
aries.  Copies  of  any  of  the  journals  containing  the  articles 
mentioned  may  be  obtained  from  The  Heating  and  Venti- 
IJITING  Magazine  on  receipt  of  the  stated  price. 

Heating  Systems. — Elements  of  Heating.  E. 
N.  Irwin.  Discusses  heating  by  air,  water  and 
steam.  2000  w.  Power — Oct.  7,  1913.  20c. 

Radiators.  —  Shunt  System  of  Connecting 
Radiators.  Ira  N.  Evans.  A  criticism  of  ar¬ 
ticles  by  L.  L.  Brewster  and  by  W.  L.  Dur¬ 
and  explaining  the  action  of  the  shunt  system 
of  connecting  radiation  on  hot-water  heating 
apparatus.  1500  w.  Power — Oct.  7,  1913.  20c. 

Electric  Heating. — Electric  Heaters  in  Me¬ 
chanical  Construction  (Elektrische  Heizung 
im  Maschienenbau).  W.  Schulz.  General  de¬ 
scription  of  types  or  heating  surfaces  adopted 
for  domestic  and  factory  purposes.  Ills.  5000 
w.  Zeit  des  Ver  deutscher  Ing — July  12,  1913. 
60c. 


m  Dt.vitts 


Industrial  Ozonators. 

The  accompanying  illustrations  of  the  in¬ 
dustrial  ozonator,  made  by  the  Sprague 
Electric  Works  of  the  General  Electric  Co., 
New  York,  shows  the  compact  arrange¬ 
ment  of  this  device  which  is  designed  for 
use  in  ventilation  and  air  purification,  and  in 
manufacturing  processes  and  for  water  pur¬ 
ification.  The  essential  parts  of  the  device 
are  an  ozone  generator,  a  transformer,  an 
air  filter  and  a  controlling  panel.  The  gen- 


INDUSTRIAL  OZONATOR. 
One  Two-Unit  Bank. 


erating  units  are  cast-iron  boxes,  provided 
with  ozone-producing  tubes.  An  electric  dis¬ 
charge  takes  place  between  the  inner  enameled 
steel  tube  and  the  outer  glass  tube.  Air  is 
passed  through  the  machine  between  the  inner 
and  outer  tubes,  where  it  becomes  ozonized, 
and  thence  is  carried  through  the  piping  to  the 
point  of  application. 

The  ozone  generating  units  are  supported 
on  structural  steel  frames,  two  units  being 
mounted  on  a  single  frame.  A  transform¬ 
er  is  employed  for  raising  the  voltage  of 
the  line  to  that  required.  As  shown,  it  is 
placed  within  one  of  the  supporting  frames 
underneath  the  generating  units.  The 
transformers  are  so  arranged  that  the  volt¬ 
age  of  the  high  tension  current  supplies  to 
the  machine  may  be  varied  at  will,  and  the 
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ozone  output  of  the  generator  thereby  reg¬ 
ulated. 

The  air  filter  consists  of  a  sheet  metal  box 
through  which  the  air  passes  before  enter¬ 
ing  the  air  chamber.  In  its  path  through 
the  filter  the  air  first  passes  over  a  bed  of 
calcium  chloride  for  removing  the  moist¬ 
ure  and  thense  through  a  fine  screen  and  a 
layer  of  cotton  waste  to  screen  it  of  dust 
and  dirt.  If  a  supply  of  air  at  suitable 
pressure  is  not  available,  a  motor-driven 
blower  is  supplied  as  an  integral  part  of 
the  equipment. 

Held  Ozone  Air  Purifier. 

A  new  ozone  machine,  recently  placed  on 
the  market,  is  the  Held  ozone  air  purifier. 


Heating  and  Ventilating  ^Iagazine  for  Oc¬ 
tober,  1913.  The  fans  used  in  this  apparatus 
are  of  the  same  general  design  as  those  used 
in  removing  grain  from  the  holds  of  ships, 
for  carrying  dust  and  shavings  from  wood¬ 
working  machinery,  and  in  many  other  opera¬ 
tions  in  industrial  plants  where  large  and  fair¬ 
ly  heavy  particles  are  to  be  moved.  In  de¬ 
tail,  they  have  been  especially  designed  for 
vacuum  cleaner  work. 

It  will  be  noted  from  the  illustration  that  the 
position  of  the  fans  is  at  the  top  of  the  cas¬ 
ing  where  they  are  rigidly  secured  to  the  mo¬ 
tor  shaft.  A  feature  of  design  secures  ample 
clearance  between  the  moving  parts  without 
loss  in  efficiency.  The  air  is  filtered  through 
an  inverted  bag,  the  dust  falling  into  a  remov¬ 
able  dust  pan  while  the  clean  air  passes  away 
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NEW  MODEL  OF  WESTERN  ELECTRIC- 
STURTEVANT  VACUUM  CLEANING 


MACHINE. 


This  apparatus  is  made  by  the  Western 
Electric  Co.,  463  West  St.,  New  York. 
- « - 

New  Quarters  for  the  Sims  Company. 

The  accompanying  illustration  gives  an 
interior  view  of  the  new,  modern  plant  of 
the  Sims  Company,  Erie,  Pa.,  whose  prod¬ 
ucts  include  feed  water  heaters,  hot  water 
generators,  laundry  heaters,  special  heaters 
of  all  kinds  where  steam  is  used  as  a  means 
of  heating;  also  steam  separators,  exhaust 
heads,  oil  filters  and  steel  storage  tanks. 
The  new  building  is  located  at  Whitley  Ave¬ 
nue  and  18th  Street  and  is  100  x  200  ft.,  of 
steel  frame  construction,  with  concrete 
foundation,  brick  and  hollow  tile  walls,  with 
steel  window  frames.  There  is  a  30-ft.  gal¬ 
lery  around  three  sides  of  the  building  on 
which  the  sheet  iron  products  are  built,  and 
a  portion  used  for  storage  purposes.  A  rail¬ 
road  spur  runs  through  the  entire  building, 
which,  together  with  a  15-ton  crane  and  a 
40-ft.  span,  provides  the  necessary  facili¬ 
ties  for  the  handling  of  the  products.  The 
plant  is  a  striking  illustration  of  the  com¬ 
pany’s  rapid  growth,  its  old  plant  at  20th  and 
Holland  Streets  being  now  far  too  small 
to  accommodate  its  business. 


THE  SIMS  COMPANY’S  NEW  PLANT  AT  ERIE.  PA. 
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In  addition  to  its  other  products,  the 
Sims  Company  has  started  a  new  line  of 
garbage  and  refuse  burners  for  hotels  and 
apartment  buildings  which  are  known  as 
the  Sims  water  heaters  and  garbage  burners. 
Heaters  of  this  type  have  recently  been  in¬ 
stalled  in  the  Montana  Apartments,  New 
York,  one  of  Detroit’s  large  restaurants, 
and  for  the  Government  Printing  Building, 
at  Washington. 

- ♦ - 

The  Leonhard  Air  Exhauster. 

The  success  of  the  Leonhard  air  exhausters 
for  use  in  connection  with  vacuum  steam 


high  pressure  steam  is  available,  a  steam~ 
driven  exhauster  is  furnished.  This  device 
is  manufactured  by  Frederick  Leonhard, 
Cleveland,  O.  It  is  used  in  connection  with 
Paul  air  valves. 

Twenty-seven  Carloads  of  Pipe  Covering  for 
New  York’s  Municipal  Building. 

Before  many  weeks  the  most  costly  mu¬ 
nicipal  building  in  the  world  will  be  com¬ 
pleted,  and  New  York  will  have  established 
another  high  water  mark  in  the  raising  of 
colossal  structures.  So  enormous  is  New 


heating  systems,  as  evidenced  by  the  in¬ 
creasing  demand  for  these  appliances,  calls 
renewed  attention  to  this  unique  device,  The 
accompanying  illustration  shows  a  typical 
installation  of  a  gravity  return  steam  heat¬ 
ing  plant  with  a  vacuum  system  using  the 
Leonhard  air  exhauster.  This  device  is  op¬ 
erated  only  as  needed  by  city  water  pres¬ 
sure.  As  soon  as  it  produces  a  vacuum,  the 
city  water  is  shut  off  automatically.  It  is 
then  designed  to  trap  the  vacuum  that  forms 
in  the  heating  system  and  retain  it.  With 
the  vacuum  system  shown,  exhaust  steam 
may  be  circulated  through  the  largest  build¬ 
ings  without  back  pressure  on  engines 
or  pumps.  For  creating  a  vacuum  where 


TYPICAL.  INSTALLATION  OF  GRAVITY 
RETURN  STEAM  HEATING  SYSTEM 
EQUIPPED  WITH  LEONHARD  VACUUM 
SYSTEM. 


HIGH  PRESSURE  STEAM  AND  COLD 
WATER  PIPES  ON  MEZZANINE  FLOOR, 
MUNICIPAL  BUILDING.  NEW  YORK, 
INSULATED  WITH  J-M  PIPE  COVER¬ 
ING. 

York’s  new  home  for  its  municipal  offices 
that  the  quantity  of  material  used  in  its 
construction  reaches  stupendous  figures. 
The  ordinary  visitor,  for  instance,  would  not 
guess  that  one  contract  alone  for  covering 
the  vast  maze  of  pipes  which  thread  this 
building  involves  27  carloads  of  pipe  cover¬ 
ing  material. 

The  various  lines  covered  include  steam, 
hot  water,  ventilating,  cold  water  and  ice 
water  for  drinking  purposes.  The  accom¬ 
panying  illustration  shows  the  group  of 
pipes  on  the  mezzanine  floor.  On  account 
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of  the  restricted  space  and  the  number  of 
bends,  the  work  of  covering  these  pipes 
presented  unusual  difficulties  which  re¬ 
quired  the  utmost  skill  and  patience  to  over¬ 
come.  This  contract  was  awarded  to  the 
H.  W.  Johns-Manville  Co.,  New  York. 

- • - 

Trade  Literature. 

Carrier  Air  Washers  and  Humidifiers  ap¬ 
plied  to  public,  office  and  industrial  buildings, 
with  notes  on  humidity,  is  the  title  of  the  latest 
catalogue  (No.  13)  issued  by  the  Carrier  Air 
Conditioning  Company  of  America,  New  York. 
It  is,  in  many  respects,  the  most  ambitious  at¬ 
tempt  yet  made  to  comprise  in  one  catalogue 
the  essential  points  to  be  considered  in  the 
humidifying  and  dehumidifying  of  the  air. 
After  discussing  the  principles  of  air  washer 
design,  the  catalogue  takes  up  the  three  types 
of  Carrier  air  washers  showing  their  various 
uses  and  points  of  advantage.  Another  sec¬ 
tion  is  devoted  to  the  Carrier  automatic  humi¬ 
dity  control  for  air  washers,  with  a  typical  in¬ 
stallation  for  Carrier  dew  point  control,  with 
ejector  water  heater.  The  remainder  of  the 
catalogue,  numbering  some  60  pages,  is  prac¬ 
tically  a  humidity  data  book,  containing  such 
items  as  the  cost  of  humidifying,  cooling  by 
evaporation,  limitation  of  cooling  by  evapora¬ 
tion,  cooling  by  refrigerating  machines.  Car¬ 
rier  system  of  dehumidifying  and  drying  and 
humidifying.  The  catalogue  concludes  with  a 
chapter  on  humidity  by  Willis  H.  Carrier  and 
J.  I.  Lyle,  presenting  the  elements  of  the  sub¬ 
ject,  followed  by  the  “Carrier  laws”  and  the 
physical  laws  of  humidifying  and  cooling  with 
air  washers,  accompanied  by  psychrometric 
charts  and  tables.  Size  6  x  9  in.  (standard). 
Pp.  128. 

A.  Wyckoff  &  Son  Co.,  Elmira,  N.  Y.,  man¬ 
ufacturers  of  wood  water  pipe  and  steam  pipe 
casings,  is  favoring  the  trade  with  a  handy 
memorandum  book  and  diary.  The  recipients 
are  reminded  of  the  four  salient  features  of  the 
Wyckoff  improved  steam  pipe  casing,  including 
the  use  of  cypress,  the  “wood  eternal”;  the 
doubling  in  thickness  of  the  inner  shell  of  wood 
the  increasing  of  the  dead  air  space  50  per 
cent.,  and  the  driven  joint. 

Gardner  Duplex  Steam  Pumps,  illustrating 
and  describing  the  Gardner  pumping  ma¬ 
chinery,  receivers,  pump  governors,  lever 
handles,  etc.,*  containing  also  useful  informa¬ 
tion  concerning  the  pumping  of  water  and  the 
equipment  required,  is  the  subject  of  a  striking 
catalogue  published  by  the  Gardner  Governor 
Co.,  Quincy,  Ill.  One  of  the  interesting  types 
of  apparatus  shown  is  the  Gardner  automatic 
feed  pump  and  receiver  which  is  furnished  in 
eight  sizes,  capable  of  handling  from  2,500  to 
80,000  sq.  ft.  of  radiating  surface.  Size  4>4  x 
5354in.  Pp.  52. 

Kewanee  Water  Heating  Garbage  Burn¬ 
ers,  made  by  the  Kewanee  B'oiler  Co.,  Kewa¬ 


nee,  Ill.,  are  featured  in  a  catalogue  devoted 
exclusively  to  this  type  of  heater.  These  heat¬ 
ers  are  built  like  a  Kewanee  boiler,  of  heavy 
steel  boiler  plate  and  consist  of  a  water-jacket, 
constructed  with  an  inner  and  outer  shell,  held 
apart  by  2-in.  cast  steel  water  space  rings,  so 
arranged  as  to  provide  a  2-in.  water  space  all 
around  the  firebox  and  garbage  chamber. 
Each  apparatus  consists  of  a  firebox  and  a 
large  garbage  chamber,  a  series  of  horizontal 
cold-drawn  seamless  tubes  which  run  from 
side  to  side  above  the  fire  pot  making  the  divis¬ 
ion  and  constituting  the  garbage  grates.  A  by¬ 
pass,  extending  around  the  garbage  chamber  to 
the  smoke  exit,  causes  the  damp  or  even  wet 
garbage  to  be  quickly  evaporated  and  dried,  at 
the  same  time  allowing  the  smoke  to  pass  to 
the  chimney  unimpeded.  The  garbage-burners 
are  made  in  two  types,  the  first  type  (D)  in¬ 
cluding  eight  sizes  ranging  from  16  to  30  in. 
in  width  of  grates,  and  the  other  type  (A) 
being  made  in  three  sizes,  with  grates  12  to  20 
in.  in  diameter.  The  catalogue  also  covers 
Kewanee  steel  storage  tanks,  with  price  list  and 
specifications,  designed  especially  for  use  with 
these  heaters.  Size  6  x  9J4  in.  Pp.  20. 

Down  Draft  System  of  Smokeless  Com¬ 
bustion,  as  manufactured  by  the  Hawley  Down 
Draft  Furnace  Co.,  Easton,  Pa.,  is  featured  in 
a  new  catalogue  describing  this  well-known 
apparatus  which  consists  principally  of  a  water 
tube  grate  placed  the  same  as  an  ordinary  grate 
and  on  which  the  coal  is  fired.  This  grate  is 
piped  up  with  the  boiler  and  water  circulates 
through  it  and  the  piping.  The  flames,  how¬ 
ever,  pass  downward,  instead  of  upward  and 
the  gases,  distilled  from  the  coal  by  the  heat, 
are  burned  as  they  are  driven  off.  A  short  dis¬ 
tance  under  the  water  tube  grate  a  second  or¬ 
dinary  grate  is  placed,  on  which  the  spent  fuel 
falls  as  it  burns  and  as  the  upper  fire  is  worked. 
Between  these  two,  therefore,  there  is  a  fur¬ 
nace  of  high  temperature  which  is  designed  to 
completely  consume  all  the  fuel,  both  solid  and 
gaseous,  before  passing  to  the  boiler.  The 
point  is  made  that  the  apparatus  will  fit  any 
boiler.  Size  6  x  9  in.  (standard).  Pp.  24. 

Reliable  Vacuum  Heating  Systems,  in¬ 
cluding  the  “universal  trio,”  air  line,  return  line 
and  vacu-vapor,  are  presented  in  a  new  cata¬ 
logue  issued  by  the  manufacturers,  the  B'ishop- 
Babcock-Becker  Co.,  Cleveland,  O.  The  cata¬ 
logue  takes  up  each  system  in  detail  giving 
illustrations,  accompanied  by  descriptive  mat¬ 
ter,  of  the  various  parts,  and  includes  also 
typical  installations  showing  how  the  piping 
is  to  be  installed  and  the  connections  made; 
also  typical  plans  showing  how  to  install  Re¬ 
liable  hydraulic  vacuum  pumps,  etc.  The  prin¬ 
ciples  of  operation  are  also  discussed  and  illus¬ 
trated  with  interior  views  of  the  more  import¬ 
ant  of  the  devices,  the  catalogue  concluding 
with  forms  of  specifications  for  each  type  of 
system.  Size  5  x  8  in.  Pp.  44. 
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Nonpareil  Insulating  Brick,  a  new  type  of 
heat  insulation,  for  use  in  boiler  settings,  fur¬ 
naces,  breechings,  stacks,  kilns,  bake  ovens, 
stills,  etc.,  is  a  new  product  described  in  a 
recently-issued  catalogue  published  by  the 
manufacturers,  the  Armstrong  Cork  Co.,  Pitts¬ 
burgh,  Pa.  The  feature  of  Nonpareil  insulat¬ 
ing  brick,  in  addition  to  its  heat  resisting  quali¬ 
ties,  is  its  mechanical  strength,  permitting  it  to 
be  used  as  a  part  of  the  structure  itself.  At¬ 
tention  is  called  to  the  fact  that  this  brick  is 
not  in  any  sense  a  refractory  material.  It  is 
not  designed  nor  can  it  be  used  as  a  substitute 
for  fire  brick.  It  is  used  simply  to  back  up 
fire  brick  in  places  where  the  retention  of 
heat  is  desirable.  Nonpareil  insulating  brick 
are  composed  of  the  same  diatomaceous  earth 
as  the  other  Nonpareil  insulating  products,  to¬ 
gether  with  a  small  amount  of  clay  and  finely 
ground  cork.  The  mixture,  while  wet,  is 
molded  into  brick  measuring  9  x  4  x  in. 
which  are  dried  and  then  fired.  The  cork  is 
first  carbonized  and  then  gradually  burns  out 
completely.  The  burning  out  of  the  cork  leaves 
the  brick  porous  in  texture  and  a  light  terra 
cotta  in  color,  The  cubical  contents  of  a  single 
brick  are  90  cu.  in.,  and  the  average  weight 
V/z  lbs.  Illustrations  are  given  showing  how 
the  brick  may  be  installed  between  fire  brick 
and  common  brick,  also  in  various  types  of 
boiler  settings.  Size  5  x  7  in.  Pp.  32. 


Chicago  Pump  Co.,  Chicago,  Ill.,  reports 
that  its  business  has  grown  to  such  an  ex¬ 
tent  during  the  past  year  that  it- became  nec¬ 
essary  to  list  its  products  in  three  cata¬ 
logues.  The  first  was  an  84-page  catalogue 
describing  the  company’s  line  of  duplex 
sewage  ejectors  and  bilge  pumps.  This 
was  followed  by  a  28-page  catalogue  (D) 
describing  the  Chicago  automatic  conden¬ 
sation  pumps  and  receivers.  The  third  cat¬ 
alogue  (F)  is  devoted  to  the  company’s  mul¬ 
ti-stage  turbine  pumps,  pneumatic  water 
systems,  bilge  pumps  and  ejectors,  electric 
house  service  pumps,  condensation  pumps, 
self-restoring  polyphase  protective  relay  and 
several  pages  of  useful  information  and  ta¬ 
bles  of  value  to  those  using  pumping  ma¬ 
chinery. 

- • - 

Receivership  for  the  Pierce,  Butler  &  Pierce 

Mfg.  Company. 

Announcement  is  made  that  the  Pierce, 
Butler  &  Pierce  Mfg.  Co.,  Syracuse,  N.  Y., 
manufacturers  of  boilers  and  radiators,  has 
been  placed  in  the  hands  of  a  Federal  re¬ 
ceiver.  The  assets  are  placed  at  $3,291,242 
and  the  liabilities  at  $1,902,352.  The  com¬ 
pany  was  capitalized  at  $5,000,000.  The 
business,  under  its  original  name,  was 
started  in  1832  by  Sylvester  E.  Pierce. 
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Coming  Events. 

January  20,  21  and  22,  1914. —  Annual 
meeting  of  the  American  Society  of  Heat¬ 
ing  and  Ventilating  Engineers  at  the  Engi¬ 
neering  Societies  Building,  New  York. 

Second  Monday  in  Each  Month. — Meet¬ 
ing  of  the  Illinois  Chapter,  American 
Society  of  Heating  and  Ventilating  Engi¬ 
neers,  in  Chicago  (evening). 

Second  Tuesday  in  Each  Month. — Meet¬ 
ing  of  the  Massachusetts  Chapter,  Ameri¬ 
can  Society  of  Heating  and  Ventilating 
Engineers,  in  Boston  (evening). 

♦ - 

Deaths. 

Richard  H.  Thomas,  president  of  the 
Thomas,  Roberts,  Stevenson  Co.,  and  vice- 
president  of  the  Abram  Cox  Stove  Co.,  both 


of  Philadelphia,  died  December  12  at  his 
home  in  that  city.  He  was  46  years  old. 
Mr.  Thomas  succeeded  his  father  as  presi- ' 
dent  of  Thomas,  Roberts,  Stevenson  Co. 
He  was  an  organist  of  considerable  attain¬ 
ments. 

George  E.  Knowles,  manufacturer  of  the 
Knowles  mushroom  ventilator,  died  sud¬ 
denly  from  heart  disease  on  November  21 
on  the  Brooklyn  Bridge,  while  on  his  way 
home  from  his  office  in  New  York.  He 
was  76  years.  Mr.  Knowles  had  conducted 
a  pattern  making  business  at  69  Beekman 
Street,  New  York,  for  over  30  years.  He 
was  president  of  the  Pattern  Makers’ 
League  and  was  one  of  the  oldest  members 
of  the  U.  S.  Grant  Post,  of  Brooklyn.  He 
was  the  originator  of  the  device  known 
as  the  mushroom  ventilator  for  controlling 
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and  distributing  fresh  air  uniformly  in  audi¬ 
toriums.  As  a  pioneer  in  this  business,  he 
designed  many  types  which  are  now  stand¬ 
ard  in  the  trade.  He  leaves  a  widow,  two 
daughters  and  two  sons.  The  mushroom 
ventilator  business  will  be  continued  by  his 
son,  Arthur  F.  Knowles,  at  the  same  ad¬ 
dress. 

- • - 

Miscellaneous  Notes. 

Thomas  Morrin,  San  Francisco,  consult¬ 
ing  engineer,  announces  the  removal  of  his 
offices  to  547  Phelan  Building. 

Compressed  Gas  Manufacturers’  Associa¬ 
tion  will  hold  its  annual  meeting  Thursday, 
January  29,  1914,  at  its  headquarters,  25 
Madison  Avenue,  New  York. 

Spokane,  Wash. — An  ordinance  has  been 
submitted  to  the  city  council  by  Commis¬ 
sioner  of  Public  Utilities  C.  M.  Fassett  to 
repeal  a  franchise  granted  to  the  Black 
Carbon  Coal  Company  in  1905  to  install  a 
steam  heating  system  for  the  downtown 
district  of  Spokane. 

Spokane,  Wash. — A  proposed  moving  pic¬ 
ture  theatre  ventilation  ordinance,  recently 
presented  to  the  city  council,  contains  a 


provision  for  a  change  of  air  in  such  places 
of  once  per  hour.  An  amendment,  sug¬ 
gested  by  City  Health  Officer  J.  B.  Ander¬ 
son,  provides  for  three  air  changes  per 
hour,  and  for  an  air  movement  from  the 
rear  of  the  auditoriums  towards  the  stage, 
so  as  to  automatically  clear  the  quarters 
of  smoke  in  case  of  fire. 

Chicago,  Ill. — The  lecture  course  in  heat¬ 
ing  and  ventilating  announced  by  the 
Armour  Institute  of  Technology  com¬ 
menced  its  sessions  January  6,  at  the  rooms 
of  the  institute.  Armour  Avenue  and  33d 
Street.  The  course  continues  for  ten  weeks, 
ending  March  12.  Twenty  lectures  and 
recitations  will  be  included. 

Chicago,  Ill. — Chicago  Master  Steam  and 
Hot  Water  Fitters’  Association,  it  is  an¬ 
nounced,  has  absorbed  the  Chicago  Steam 
Heating  and  Ventilating  Engineers’  Asso¬ 
ciation,  comprising  32  members.  The  com¬ 
bined  membership  of  the  consolidated 
organizations  is  now  54.  It  is  expected  that 
the  United  Heating  and  Power  Associa¬ 
tion,  which  has  a  membership  of  about  50, 
will  also  become  affiliated  with  the  merged 
organizations.  William  Lees  is  president 
and  Frank  J.  Douglas,  secretary. 
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“B”  Pipe  Joint  Compound 
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American  Museum  of  Safety  held  its  first 
international  exposition  of  safety  and  sani¬ 
tation  at  the  Grand  Central  Palace,  New 
York,  December  12-20.  The  exhibitors  in¬ 
cluded  a  number  of  manufacturers  of  heat¬ 
ing  goods. 

E.  W.  Sanborn,  who  recently  resigned 
as  assistant  sales  manager  of  the  United 
States  Radiator  Corporation,  was  the  guest 
of  honor  at  a  dinner  tendered  him  by  his 
associates  in  the  company  at  which  he  was 
presented  with  a  set  of  Thermos  bottles, 
packed  in  a  suitable  leather  case  for  use 
in  his  touring  car.  Mr.  Sanborn  has  just 
been  appointed  western  sales  manager  for 
the  Lavigne  Mfg.  Co.,  Detroit,  Mich.,  manu¬ 
facturers  of  radiator  valves,  and  brass  and 
aluminum  goods. 

P.  M.  Beecher,  of  Syracuse,  was  the 
recipient  of  a  noteworthy  token  of  esteem 
in  the  shape  of  a  hall  clock,  presented  by 
the  Eastern  Supply  Association  in  recogni¬ 
tion  of  his  services,  on  the  occasion  of  his 
retirement  from  the  presidency  of  the  asso¬ 
ciation.  The  honors  were  carried  out  by 
a  committee  consisting  of  L.  O.  Koven, 
chairman;  D.  L.  Hamill  and  Joseph  Evans. 
Upon  their  arrival  at  Syracuse  they  were 
met  by  C.  F.  Bennett,  assistant  general 
manager  of  Pierce,  Butler  &  Pierce  Mfg. 
Co.,  and  the  party  was  later  entertained 
at  dinner  by  Mr.  Beecher  at  his  home.  The 
presentation  was  made  at  the  close  of  the 
dinner  and  was  the  occasion  for  many  ex¬ 
pressions  of  good-will  and  appreciation  for 
Mr.  Beecher’s  services  to  the  Eastern  Sup¬ 
ply  Association. 


Portland,  Ore. — An  application  for  a  fran¬ 
chise  for  a  central  steam  and  hot  water 
heating  system  in  the  King’s  Heights  sec¬ 
tion  of  Portland  has  been  made  by  F.  E. 
Dooley,  John  H.  Hall,  L.  H.  Tarpley,  and 
W.  O.  Van  Schuyver,  all  of  Portland. 

Washington,  D.  C. — Plans  for  the  central 
heating  and  power  plant  for  the  govern¬ 
ment  buildings,  provided  for  in  the  last 
sundry  civil  act,  are  being  made  by  the 
Treasury  Department.  The  plant  will  be 
required  to  serve  not  only  the  present  pub¬ 
lic  buildings,  but  the  new  buildings  pro¬ 
posed. 

Cincinnati,  O. — Health  Officer  Landis  has 
been  empowered  by  the  Board  of  Health 
to  take  all  necessary  steps  to  force  the 
Interurban  Railway  and  Terminal  Company 
to  provide  better  ventilation  in  its  cars  run¬ 
ning  to  Pleasant  Ridge.  The  action  was 
taken  after  a  delegation  from  Pleasant 
Ridge  had  described  alleged  conditions  in 
the  cars. 

Cleveland,  O. — Three  engineers,  three 
firemen  and  an  oiler  employed  in  the  city 
hall  boiler  rooms  lost  their  positions  Jan¬ 
uary  1  when  the  city  let  a  steam  heating 
contract  for  heating  that  building  to  the 
Cleveland  Electric  Illuminating  Co.  City 
officials  estimate  that  this  contract  will 
save  more  than  $6,000  a  year. 

St.  Louis,  Mo. — A  flower  sale  to  provide 
funds  for  a  heating  plant  was  one  of  the 
sights  in  St.  Louis  recently.  Several  hun¬ 
dred  girls  and  women  sold  flowers  on  the 
downtown  streets  to  raise  the  money  for 
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the  installation  of  a  heating  plant  in  the 
18-room  house  of  the  Christian  Old  People’s 
Home  in  that  city.  The  buyers  were  per¬ 
mitted  to  set  their  own  price,  but  instances 
were  recorded  where  a  single  button  hole 
bouquet  fetched  as  much  as  $5.00  and  $10.00. 

Duluth,  Minn. — Improvements  represent¬ 
ing  an  outlay  of  $2,400  are  to  be  made  on 
the  heating  and  lighting  equipment  of  the 
court  house  in  Duluth,  in  accordance  with 
recommendations  made  by  the  C.  L.  Pills- 
bury  Co.,  of  Minneapolis. 

Youngstown,  O. — Specifications  for  heat¬ 
ing,  plumbing  and  lighting  the  new  $275,000 
Y.  M.  C.  A.  building  in  Youngstown  are 
being  prepared  by  Rosecrans  &  Waterbury, 
New  York. 

Chicago,  Ill. — The  Chicago  Health  De¬ 
partment  states  in  its  weekly  bulletin  re¬ 
ports  that  within  the  last  few  weeks  23 
unventilated  picture  theatres  have  closed 
for  lack  of  patronage.  Their  failure  is 
ascribed  largely  to  the  determination  of  the 
public  to  patronize  only  those  theatres 
whose  ventilating  equipment  has  received 
the  approval  of  the  health  department. 

Dallas,  Ore. — The  central  heating  plant 
installed  in  Dallas  by  Ralph  Williams  was 
placed  in  operation  December  1.  It  sup¬ 
plies  steam  heat  to  several  of  the  larger 


business  blocks  of  the  city,  including  two 
bank  buildings  owned  by  Mr.  Williams  and 
associates. 

Tacoma,  Wash. — According  to  a  report 
prepared  by  Deputy  Comptroller  J.  H.  Gon- 
yea,  many  thousands  of  dollars  have  been 
lost  to  the  city  through  the  discovery  that 
no  money  has  been  paid  into  the  city  treas¬ 
ury  by  any  of  the  corporations  that  have 
been  awarded  steam  and  hot  water  heating 
franchises,  although  the  franchises  specified 
that  from  1%  to  2%  of  the  gross  earnings 
should  be  paid  in  on  or  before  January  31 
of  each  year.  There  are  nine  heating  fran¬ 
chises  outstanding  including  the  Common¬ 
wealth  Title  Trust  Co.,  Klaber  Investment 
Co.,  John  L.  Roberts  Co.,  Scandinavian- 
American  Bank  Co.,  Stetson  Trust  Co., 
Tacoma  Theatre  Trust  Co.,  and  the  Thomas 
B.  Wallace  Co.  Assistant  City  Attorney 
Carnahan  has  ruled  that  the  city  could  still 
collect  the  money  due. 

National  Committee  of  the  Confederated 
Supply  Associations,  at  its  annual  meeting 
November  20,  elected  the  following  officers, 
etc.: 

President,  J.  J.  Ryan,  J.  J.  Ryan  &  Co., 
Chicago,  Ill. 

Vice-president,  W.  A.  Myler,  Standard 
Sanitary  Manufacturing  Co.,  Pittsburgh,  Pa. 
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Actual  Positive  Action  for  Valves 

Actual  Intermediate  Action  for  Mixing  Dampers 
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MARK 


DAVIDSON’S 
FAN  PATENTS 
SUSTAINED 


SIROCCO”  MULTIBLADE  FAN  WHEEL 


The  infringement  suit  brought  by  the  AMERICAN 
BLOWER  COMPANY  against  the  B.  F.  STUR- 
TEVANT  COMPANY,  in  the  United  States  Dis¬ 
trict  Court,  New  York,  has  been  decided  by  His 
Honor  Judge  Ray,  who  broadly  sustains  the  DA¬ 
VIDSON  PATENTS  and  finds  infringement  by 
the  defendants,  the  decision  holding  sweepingly 
for  the  complainant  under  ever}^  point  raised. 

We  will  gladly  furnish  full  particulars  of 

this  important  litigation  upon  request. 


[ICAN  BlOWEI^  UoAVPANY 

DETROIT.  MICHIGAN. U.S.A. 


BRANCH  OFFICES 

INDIANAPOLIS,  Merchants  Na¬ 
tional  Bank  Building 
CHICAGO,  Marquette  Bldg. 

ST.  LOUIS,  Title  Guaranty  Bldg. 
ATLANTA,  Empire  Bldg. 
MINNEAPOLIS,  Plymouth  Bldg. 


NEW  YORK.  141  Broadway 
ROCHESTER.  N.  Y.,  Insurance 
Building 

PHILADELPHIA,  Hale  Bldg. 
PITTSBURGH.  Empire  Bldg. 


KANSAS  CITY,  R.  A.  Long  Bldg. 
SAN  FRANCISCO,  Rialto  Bldg. 
LOS  ANGELES,  Central  Bldg. 
SEATTLE.  Central  Bldg. 
BOSTON,  120  Milk  St. 
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Treasurer,  L.  O.  Koven,  L.  O.  Koven  & 
Bro.,  New  York. 

Secretary,  F.  S.  Hanley,  261  Broadway, 
New  York. 

Board  of  Directors:  J.  J.  Ryan,  W.  A. 
Myler,  L.  O.  Koven,  F.  D.  Keeler,  F.  W. 
Hubbard,  S.  E.  Hunting. 

Standards  Committee:  J.  F.  Wolff,  Chair¬ 
man;  Geo.  H.  Bailey,  H.  B.  Hallett,  F.  W. 
Hubbard,  F.  D.  Keeler. 

Public  Comfort  Stations  Committee: 
H.  M.  Hoelscher,  Chairman;  C.  C.  Hale, 
E.  Hamman,  J.  Walter  Lyons,  W.  A. 
Myler,  Walter  Walls. 

According  to  a  resolution  passed  at  the 
meeting  a  committee  of  three  will  be  ap¬ 
pointed  to  select  a  suitable  token  for  pre¬ 
sentation  to  President  J.  J.  Ryan  in  recog¬ 
nition  of  his  services  during  the  past  six 
years. 

New  York. — At  a  conference  of  workers 
in  industrial  hygiene  and  accident  preven¬ 
tion,  held  in  New  York,  December  10-12, 
under  the  auspices  of  the  American  Museum 
of  Safety,  the  subjects  discussed  included  • 
accident  prevention,  industrial  ,  hygiene,' 
surroundings  of  industrial  planjts,  ^bccupa- 
tional  diseases,  factory  lighting,  ventilation!' 
At  the  final  session  Major  Robert  U.  Pat¬ 
terson  presented  a  moving  picture  exhi¬ 
bition  of  the  work  of  the  Red  Cross. 

- — - -  ■  ■ 


Manufacturers’  Notes. 

Alberger  Gas  Engine  Co.,  Buffalo,  N.  Y., 
will  furnish  the  complete  power  plant  for 
the  factory  of  Barnhart  Bros,  and  Spindler, 
170  West  Monroe  Street,  Chicago.  A  com¬ 
plete  isolated  power  plant  will  be  installed, 
both  for  operating  the  motors  and  also  for 
furnishing  gas  to  112  gas  burners.  The 
equipment  includes  gas  burners,  piping,  pro¬ 
ducers,  engines,  generators,  switchboard 
and  auxiliary  apparatus.  The  Alberger  en¬ 


gines  used  on  this  job  are  duplicate  in  every 
respect,  excepting  that  the  150  K.W.  en¬ 
gine  is  a  4-cylinder,  twin  tandem  type  and 
the  75  K.  W.  machine  is  a  single  tandem 
type,  so  that  all  parts  are  interchangeable 
on  the  two  engines.  These  engines  will  be 
equipped  with  the  Alberger  automatic  gov¬ 
erning  system,  by  which  the  speed  is  con¬ 
fined  to  a  variatiorl  of  2%  between  no  load 
and  full  load.  The  installation  is  said  to 
be  one  of  the  first  in  which  all  the  various 
departments  of  manufacture  are  taken  care 
of  by  and  are  dependent  upon  one  plant. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y.,  an¬ 
nounces  that  the  Lord  &  Taylor  department 
store  building,  in  New  York  City,  now 
under  construction,  is  to  be  equipped  with 
Buffalo  heating  and  ventilating  apparatus 
and  Carrier  air  washers  and  humidifiers. 
•This  apparatus  constitutes  one  of  the 
.largest  contracts  of  its  kind  placed  in  1913. 
'There  ^are  to  be  64  fans,  all  driven  by 
'  direct-tonnected  motors.  The  sizes  and 
/  speeds  were  selected  with  special  reference 
to  noiseless  operation.  Twenty-five  of  these 
fans  are  to  be  of  the  Conoidal  multiblade 
type,  and  the  remainder,  cone  fans  and  pro¬ 
peller  wheels.  Eleven  Carrier  air  washers 
will  clean  and  humidify  the  incoming  air, 
each  washer  being  equipped  with  the  Car¬ 
rier  system  of  automatic  humidity  control. 

Among  other  recent  orders  reported  by 
the  Buffalo  Forge  Company  is  that  includ¬ 
ing  the  apparatus  for  the  heating  and  ven¬ 
tilating  system  of  the  Stevens  Building, 
Portland,  Ore.,  Whidden  &  Lewis,  archi¬ 
tects.  The  main  supply  units  are  Buffalo 
Conoidal  multiblade  fans,  engine  driven, 
with  tempering  coils  and  Carrier  air  wash¬ 
ers.  There  is  also  an  exhaust  fan  of  the 
high  speed  Conoidal  type,  driven  by  Buffalo 
Spiro  steam  turbine. 

The  Portland  representatives  of  the  same 
company  have  also  secured  the  contract 


Not  a  Bird  Cage,  a  Squirrel  Cage,  a  Rat  Trap  or  a 
Skyrocket — but — 

A  Cycloidal  Fan  or  Blower 

for  all  purpo8es.The  only  radical  improvement  in  fans 
in  forty  years.  Takes  up  less  room,  runs  at  slower 
speed,  requires  less  power,  noiseless  in  operation. 

We  ifuarantee  ourCycloidals  to  equal  in  capacity  any  fan  built — We  bar  none — with 
from  20  to  25  per  cent,  less  speed  and  power.  We  build  them  in  all  sizes  to  suit  all 
conditions — hundreds  of  them  in  use— not  "as  good— but  better." 

GARDEN  CITY  FAN  CO. 

Patentees  and  Sole  Manufacturers 

1532  McCORMICK  BUILDING  CHICAGO 

Established  1879 

Eastern  Sales  Agent,  L.  J.  Wing  Mfg.  Co.,  352  W,  13th St.,  New  York 
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United  States  Navy 

United  States  Marine  Corps 

General  Electric  Company 

Elastman  Kddak  Company 

J.  P.  Morgan  &  Company  Building 

Henry  C.  Frick  Residence 

H.  C.  Frick  Coke  Company 

Norfolk  &  Western  Railroad 

Shredded  Wheat  Company 

Newport  News  Shipb’ldg  &  Dry  Dock  Co. 

Commonwealth  Pier^  Boston 

Girard  College  High  School,  Philadelphia 


This  list  selected  at  random  from  the  purchasers  of 

hundreds  of  Multivane  Fans  sold  during  October,  1913. 

/ 

EVERY  MONTH’S  BUSINESS  shows  an  equally  repre- 
sentative  list  of  AMERICA’S  LEADING  INDUSTRIES. 


(heg.  u.  s.  pat.  off.) 


Multivane  Fans 

are  specified  and  installed  by  the  leading  engineers 
and  contractors  because  of  their  proven  efficiency, 
their  great  durability  and  general  satisfactory  operation. 

THE  OLDE5T  AND  LARGEST  FAN  COMPANY  IN  THE  WORLD 
STANDS  BACK  OF  EVERY  STURTEVANT  MULTIVANE  FAN. 

The  Sturtevant  Engineering  Organization  will  co-operate  with 
engineers  and  contractors  in  the  proper  designing  of  fan  systems. 

ASK  FOR  CATALOG  180-V 

B.  F.  STURTEVANT  COMPANY 

HYDE  PARK,  BOSTON,  MASSACHUSETTS  -  and  all  principal  cities  of  the  world 
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for  two  190-in.  Conoidal  fans  with  engines 
for  ventilating  the  hydro-electric  power 
house  of  the  Northwestern  Electric  Com¬ 
pany,  which  is  to  be  the  largest  water 
power  plant  in  the  Northwest. 

Kelsey  Heating  Co.,  Syracuse,  N.  Y., 
manufacturers  of  the  Kelsey  system  of 
warm  air  heating,  announces  the  removal 
of  its  New  York  office  to  103  Park  Avenue, 
at  the  corner  of  Thirty-first  Street.  The 
telephone  number  is  Murray  Hill  6591-6592. 

Pressed  Metal  Radiator  Co.,  manufac¬ 
turers  of  the  Kinnear  improved  pressed 
radiators  and  Presto  boilers,  was  among  the 
exhibitors  at  the  International  Exposition 
of  Safety  and  Sanitation  in  New  York,  De¬ 
cember  11-20,  1913.  The  exhibit  included 
various  styles  of  the  pressed  metal  radiators 
and  was  in  charge  of  J.  F.  Siegel,  manager 
of  the  company’s  New  York  office. 

American  Blower  Co.,  Detroit,  Mich.,  an¬ 
nounces  that  on  July  1,  1913,  it  acquired  the 
patents  covering  air  purifiers  and  humidity 
regulating  devices  formerly  controlled  by 
the  McCreery  Engineering  Co.,  of  Detroit 
and  Toledo.  Hereafter,  the  apparatus  form¬ 
erly  manufactured  by  the  McCreery  Engi¬ 
neering  Company  will  be  manufactured  and 
marketed  by  the  American  Blower  Com¬ 
pany.  The  company  states  that  it  took  this 
step  after  carefully  investigating  the  vari¬ 
ous  air  purifying  and  humidity  controlling 
apparatus  and  after  becoming  convinced 
that  the  McCreery  patents  covered  the  best- 
known  principles  in  this  line  of  work.  The 
company  is  preparing  new  literature  on  this 
interesting  line. 

United  States  Radiator  Corporation, 
Detroit,  Mich.,  announces  that  C.  C.  John¬ 
ston,  for  the  past  two  years  branch  man¬ 
ager  of  the  company’s  Pittsburg  office,  re¬ 
signed  as  of  January  1.  Mr.  Johnston  has 
been  identified  with  the  heating  business 
for  about  twenty  years  and  his  many  friends 
will  learn  with  regret  of  his  leaving  the 
company.  He  was  for  many  years  one  of 


the  leading  salesmen  of  the  Herendeen  Mfg. 
Co.,  Geneva,  N.  Y.,  and  was  made  man¬ 
ager  of  the  Pittsburg  office  when  the 
United  States  Radiator  Corporation  was 
formed. 

Monash- Younkcr  Co.,  Chicago,  Ill.,  an¬ 
nounces  that  the  Monash  noiseless  system 
of  vacuum  heating  has  been  selected  for 
installation  in  the  M.  L.  Brede  office  build¬ 
ing,  at  107-109  North  Dearborn  Street,  Chi¬ 
cago.  The  system  will  be  operated  by  a 
Beach-Russ  vacuum  pump,  driven  by  a 
direct-current  motor  with  Cutler-Hammer 
Mfg.  Company’s  automatic  control,  using 


SPRAGUE  ELECTRIC  MOTOR 

DRIVEN 

VENTILATING  EQ^UIPMENTS 


Direct  Alternating 

Current  Current 

Sprague  Equipments  are  being 
installed  in  many  modern  build¬ 
ings,  public  and  private. 

Ask  for  Descriptive  Bulletin  No.  24634. 

SPRAGUE  ELECTRIC  WORKS 

of  General  Electric  Company 

Main  Offices:  527-531  West  34th  Street 
NEW  YORK,  N.  Y. 

Branch  Offices  la  Principal  Cities 


The  Powell  *‘Union”  Composite  Disc  Valve 

Combines  Service,  Convenience,  Durability 

Observe  the  bevel  ground  joint  connecting  body  and  bonnet  —  Red  lead  or  cement  is  ur.neces.sary 
to  make  it  tight. 

Notice  the  swivel  union  nut  and  threads  on 
outside  of  valve  body,  where  steam  cannot 
reach  them. 

Valve  body  outlasts  many  discs.  Best  mate¬ 
rial  and  workmanship  insure  long  life. 

Ask  your  dealer  for  ‘‘POWELL  VALVES” 
or  write  us. 


TmeaWm  Powell  Co. 


DEPENDABLE  Engineering  Specialties 

CINCINNATI.O. 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 
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See  How  Simple  It  Is 

Notice  the  large  orifices  through  which  the  water  is  forced.  No 
opportunity  there  for  clogging.  No  need  for  accurate  adjustments 
— no  packing  to  wear  out  and  give  trouble,  and  yet  this  simple  contrivance 
is  one  of  the  most  efficient  spray  nozzles  ever  designed  for  air  washer  work. 


Examine  Carefully 
this  Spray  Nozzle 


Simplicity  and  high  efficiency  have  been  attained  in  every  detail 
of  the  new 


Sfiirt#vdift 

U.  a.  PAT.  OFF.) 

AIR  WASHERS 


It  will  pay  you  to  investigate.  5TURTLVANT  Air  Washers  are 
a  thoroughly  proven  product  They  are  installed  in  some  of  the 
largest  and  finest  modern  buildings.  The  new  building  of  the  Bureau  of 
Engraving  and  Printing,  Washingtorv.  D.  C. ;  the  Bancroft  Hotel,  Worcester, 
Mass.;  5t.  Pauls  Hospital,  Vancouver;  Standard  Oil  Building,  San  Francisco, 
and  many  others  are  equipped  with  Sturtevant  Air  Washers. 

ASK  FOR  CATALOG  225-V 

B.  F.  STURTEVANT  COMPANY, 


Please  mention  The  Heating  and  Ventilating  Magazine  when  you  write. 


FU<u«  mention  Ths  Hbating  and  Ventilating  Magazine  whtn  you  write. 


Automatic  Water  Driven  Air  Exhauster  for 


Air  Line  Vacuum  Heating  Systems 

CREATES  and  antomatically  ma’ntains  a  vacuum  in  the  air  piping 
leading  from  air  valves.  Rapid,  silent  and  uniform  circulation’  of 
steam  throughout  entire  radiation  is  procured,  with  the  great  ex¬ 
pansion  peculiar  to  vacuum  space. 

The  Air  Exhauster  is  very  simple,  has  bronze  diaphragms,  no  wearing 
parts,  does  not  require  packing,  and  will  last  a  lifetime. 

Write  for  further  particulars 

FREDERICK  LEONHARD 

536  East  123rd  Street  -  -  CLEVELAND,  O. 


Edison  current.  George  S.  Kingsley, 
Chicago,  is  the  architect. 

Frank  L.  Patterson  &  Co.,  New  York, 
manufacturers  of  the  Berryman  feed  water 
heaters,  Patterson  hot  water  heaters,  also 
separators,  exhaust  pipe  heads  and  belt 
pumps,  announces  the  following  recent  in¬ 
stallations  of  Patterson  hot  water  heaters, 
showing  the  diversified  installations  re¬ 
cently  made: 

Magnus  Hotel  Cedar  Rapids,  Iowa;  Barnard 
Court  Apartments,  New  York;  Schmitz  Block, 
Fort  Wayne,  Ind.;  Kibler  Hotel,  Lakeland, 
Fla.;  Luzonia  Apartments,  New  York;  Achel 
Building,  Syracuse,  N.  Y.;  Apartment  No.  200 
W.  58th  Street,  New  York;  Arlington  Hotel, 
Binghamton,  N.  Y.;  Glenwood  School,  Toledo, 
O.;  Central  Building,  Pasadena,  Cal.;  Mentone 
Apartments,  New  York;  Mecklenburg  Hotel, 
Charlotte,  N.  C. ;  Chicago  Normal  &  Gymna¬ 
sium  School,  Chicago;  High  School,  Chisholm, 
Minn.;  Dartmouth  Apartments,  New  York; 
Cleveland  Electric  Illuminating  Co.  Building, 
Cleveland,  O. ;  University  of  Illinois,  Cham¬ 
paign,  Ill.;  Jones  Building,  Santa  Monica, 
Cal.;  Northwestern  Experimental  Station, 
Crookson,  Minn.;  Melrah  Hall  Apartments, 
New  York;  Hotel  Bennett,  Binghamton,  N.  Y.; 
14th  Regiment  Armory,  Brooklyn,  N.  Y. ;  Mey¬ 
ers  Hotel,  Kansas  City,  Mo.;  Sincere  Building, 
Cleveland,  O.;  Stern’s  Store,  New  York;  Santa 
Anna  High  School,  Santa  Anna,  Cal.;  North¬ 
east  High  School,  Kansas  City,  Mo.;  Canadian 
Pacific  Railway  Station,  Vancouver,  B.  C. ; 
Beaumont  Apartments,  New  York;  Julius 
Kayser  &  Co.,  Glove  Mfrs.,  Brooklyn,  N.  Y.; 
Elks  Club,  Muskegon,  Mich.;  Donald  Court 
Apartments,  Schuster  Restaurant,  Cleveland, 
O. :  Sesson’s  Greenhouses,  Bristol,  Conn.; 
Boyle  Heights  School,  Los  Angeles,  Cal.; 
Standish  Arms  Apartments,  Brooklyn,  N.  Y.; 
Craven  County  Farm  Life  School,  Vance- 
boro,  N.  G.;  A.  Hupfel  &  Sons  Brewery,  New 
York;  Winthrop  College  Training  School, 
Rock  Hill,  S.  C.;  Brady  Maternity  Home,  Al¬ 
bany,  N.  Y.;  Lehigh  Valley  Coal  Co.,  Wilkes- 
Barre,  Pa.;  Frundschaft  Club,  New  York; 
Standard  Oil  Co.,  Long  Island  City,  N.  Y.; 
First  National  Bank  Building,  La  Porte,  Ind.; 
Tutweiler  Hotel,  Birmingham,  Ala.;  St.  Mary’s 
Hospital,  Rochester,  N.  Y.;  Yorkshire  Worsted 
Mills,  Lenni,  Pa.;  New  York  Central  Lines 
Station,  Utica,  N.  Y. ;  Young  Woman’s  He¬ 
brew  Assocn.  Bldg.  ,New  York;  St.  Paul  Hos¬ 
pital,  St.  Paul,  Minn.  , 

Utica  Heater  Co.,  Utica,  N.  Y.,  has  ap¬ 
pointed  James  Doherty,  former  manager  of 
the  Doherty  Mfg.  Co.,  Sarnia,  Mich.,  as 
manager  of  its  Chicago  office. 

Rector  Heating  Co.,  Baltimore,  Md.,  has 


leased  for  a  term  of  years  the  plant  form¬ 
erly  occupied  by  the  Crook-Kries  Co.,  at 
218  West  Saratoga  Street. 

Richardson  &  Boynton  Co.,  New  York, 
announces  the  resignation  of  E.  F.  Glore, 
the  company’s  New  York  sales  manager, 
who  has  assumed  a  similar  position  with 
the  Autocar  Sales  Co.,  New  York.  Mr. 
Glore  was  at  one  time  Philadelphia  man¬ 
ager  for  the  American  Radiator  Co.  Sub¬ 
sequently  he  organized  the  Glore  Supply 
Co.,  in  Philadelphia,  of  which  he  was  presi¬ 
dent.  He  became  manager  of  the  Phila- 
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Patented 


STEEL 
TANKS 

^  For  All  Purposes 

Riveted  Tanks 
Welded  Tanks 
I  Brazed  Tanks 

i  '  Founded  1802 — 1 12  Tears  Old 

Wm.  B.  Scaife  &  Sons  Co. 

NEW  YORK  OFFICE  D,* 

26  Cortlandt  Street  rlltSDlirgn,  Fa. 
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Where  hot  water  pipes  and  low  and  medium  pressure  steam  pipes  are  in  use,  engineering 
tests  and  the  experience  of  many  users  have  proved  that  J-M  Asbestocel  Pipe  Covering  has 
not  only  conserved  more  heat  and  steam  than  w'as  possible  with  any  other  pipe  covering,  but 
has  saved  hundreds  of  dollars  in  reduced  coal  bills. 

“Dead  Air”  is  the  most  efficient  of  all  non-conductors  or  insulators.  J-M  Asbestocel  Pipe 
Covering,  with  a  large  number  of  air  cells  running  around  the  pipe  instead  of  lengthwise, 
contains  more  “dead  air"  than  any  other  pipe  covering.  Therefore,  it  is  a  perfect  insulator, 
and  reduces  radiation  and  condensation  of  heat  from  pipes  to  a  minimum. 

J-M  Asbestocel  Pipe  Covering  is  built  on  the  arch  principle,  and  this,  in  addition  to  the 
materials  of  which  it  is  composed,  makes  this  covering  much  stronger  than  others.  It  will  last 
indefinitely,  and  in  a  few  years  will  pay  for  itself  several  times  over  in  increased  heat  and 
reduced  fuel  expense. 

Writ*  nearest  Branch  for  Sample  and  Booklet 

H.  W.  JOHNS-MANVILLE  CO. 


Akron 

Charlotte 

Houston 

San  Francisco 

Albany 

Dayton 
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Minneapolis 

Pittsburgh 

Seattle 
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Chicago 

Denver 
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Baltimore 

Cincinnati 
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Birmingham 

Cleveland 

Duluth 
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Washington 

Boston 
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Buffalo 

Dallas 

Houghton 

Milwaukee 

Philadelphia 
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Youngstown 
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BEACH-RUSS  COMPANY 

VACUUM  PUMPS 

For  Air  Line  and  Return  Line  Vacuum  Heating  Systems 


This  is  the  Monel  Metal  Pump  you  hear 
Monei  ineiai  U  seu  Specified  by  leading  con- 

Lxclusively  in  suiting  engineers.  No  valves,  no  springs, 

Air  Line  Pump  or  packings.  Nothing  to  wear  out.  No 

repairs.  Will  last  a  lifetime. 

Get  the  benefit  of  our  19  years’  experience  in  Manufacturing 
Vacuum  Pumps,  Pressure  Blowers,  Liquid  and  House  Pumps. 
Write  for  Catalog  and  Prices. 

BEACH-RUSS  CO. 

’Phone.  Cortlandt  5S  and  5*  218  to  220  Broadway,  New  York 


What  Monel 
Metal  Is 

Monel  metal  is  68^1  to 
70#  nickel,  IV2K  iron 
and  the  remainder  cop¬ 
per.  It  is  absolutely 
non-corrosive.  The 
great  stren^h  of  Monel 
metal  castings  and  its 
imperviousness  to  the 
corroding  action  of 
water,  steam  and  acids 
make  it  superior  to  all 
other  known  castings. 
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delphia  branch  of  the  Richardson  &  Boyn¬ 
ton  Company  about  two  years  ago  and  was 
later  made  New  York  sales  manager. 

Kalamazoo,  Mich. — Consolidation  of  the 
Humphrey  Co.,  manufacturers  of  gas  water 
heaters,  with  the  Ruud  Mfg.  Co.,  Pittsburg, 
Pa.,  has  been  announced.  The  combined 
corporation  has  a  capital  stock  of  $1,500,000. 
F.  A.  Lemke,  assistant  treasurer  and  secre¬ 
tary  of  the  Ruud  company,  stated  that  the 
Kalamazoo  concern  will  be  known  hereafter 
as  the  Humphrey  Company  division  of  the 
Ruud  Mfg.  Co.  Herbert  S.  Humphrey,  now 
vice-president  of  the  Ruud  Company,  will 
remain  the  managing  head  of  the  Kala¬ 
mazoo  plant,  assisted  by  Mr.  Lemke.  The 
Ruud  Mfg.  Co.  is  known  as  the  largest 
manufacturers  of  automatic  instantaneous 
gas  water  heaters  in  the  world. 

Buffalo  Steam  Pump  Co.,  No.  Tona- 
wanda,  N.  Y.,  is  building  a  new  addition  to 
its  plant  at  that  place  at  a  cost  of  $20,000. 

- « - 

Business  Changes. 

Dunkirk,  N.  Y. — ^The  plant  and  franchise 
of  the  Central  Station  &  Heating  Co.,  of 
Fredonia,  N.  Y.,  was  sold  at  bankrupt  sale 
in  Buffalo  December  8,  to  Carroll  Brothers, 
Ellicott  Square  Building,  Buffalo.  The  pur¬ 
chase  price  was  $8,000.  The  company  went 
into  bankruptcy  in  October  last  with  claims 
aggregating  about  $16,000.  The  money  pro¬ 
cured  from  the  sale,  it  is  understood,  will 
about  cover  the  mortgage  and  secured 
claims  against  the  company.  The  new  own¬ 
ers  of  the  plant,  Carroll  Brothers,  are  said 
to  be  heavy  stockholders  in  the  South  Shore 
Gas  &  Fuel  Co.  It  is  understood  that  ex¬ 
tensive  improvements  are  contemplated,  in¬ 
cluding  an  extension  of  mains,  the  enlarg¬ 
ing  of  the  power  plant  and  the  installation 
of  additional  boiler  capacity. 

- • - 

New  Incorporations. 

Bert  Gessler  Co.,  Paterson,  N.  J.,  capi¬ 
tal,  $10,000,  to  conduct  a  heating  and  plumb¬ 
ing  business.  Incorporators:  Bert  Gessler, 
Thomas  W.  Lavach,  Jr.,  and  Paul  W.  Fren- 
zel.  The  company  has  opened  quarters  at 
128  Knickerbocker  Avenue. 

Anti-Frost  Stove  Co.,  Cincinnati,  O.,  cap¬ 
ital  $25,000,  to  manufacture  a  heating  device 
for  greenhouses,  etc.  Incorporators: 
Charles  M.  Egan,  H.  J.  Heinker,  C.  A.  Hein- 
ker,  W.  E.  Mayer  and  E.  J.  Reiss. 

Hogg-Lynn-Snyder  Co.,  Elmira,  N.  Y., 
capital  $30,000,  to  conduct  a  heating  and 
plumbing  business.  Incorporators:  William 
McDougall,  James  E.  Morris  and  Fred.  L. 
Hogg. 

Silver  Plumbing  &  Hardware  Co.,  Cleve¬ 
land,  O.,  capital  $10,000.  Incorporators: 


Eugene  Baker,  D.  Klosheim,  F.  Allen,  J.  W. 
Ulmer  and  J.  M.  Bernstein. 

Bohmer-Fletcher  Co.,  Cincinnati,  O.,  cap¬ 
ital  $10,000,  to  conduct  a  heating  and  plumb¬ 
ing  business.  Incorporators:  Joseph  Boh- 
mer,  James  B.  Fletcher,  Walter  Benson,  L. 
Nolan  and  G.  A.  Ginter. 

Federal  Heating  Co.,  Buffalo,  N.  Y.,  cap¬ 
ital  $15,000,  to  conduct  a  heating  business. 
Incorporators:  George  C.  Fox,  Jeremiah  H. 
Sullivan  and  Julius  A.  Schreiber,  all  of 
Buffalo. 

Reynolds  Valve  Co.,  Rochester,  N.  Y., 
capital  $20,000,  to  manufacture  heating 
specialties.  Incorporators:  Charles  H.  Rey¬ 
nolds,  Edward  S.  Osborne  and  Matthew 
Elliott,  all  of  Rochester. 

Schwegmann-Witte  Co.,  Fort  Wayne, 
Ind.,  capital  $5,000,  to  deal  in  heating  and 
plumbing  supplies.  Incorporators:  J.  and 
G.  Schwegmann  and  A.  H.  Witte. 

Schnitzer  Plumbing  Co.,  Cleveland,  O., 
capital  $10,000,  to  conduct  a  heating  and 
plumbing  business.  Incorporators:  AI. 
Schnitzer  and  others. 

Racine  Boiler  &  Tank  Co.,  Racine,  Wis., 
capital  $10,000,  to  manufacture  boilers  and 
tanks.  Incorporators:  Henry  L.  Wratten, 
J.  H.  Fahy  and  William  Tuebner. 

Standard  Improvement  Co.,  Charlotte, 
N.  C.,  capital  $100,000,  to  engage  in  archi¬ 
tecture  and  building,  including  heating  and 
ventilation.  President  and  general  manager, 
L.  A.  Bellonby;  vice-president  and  treas¬ 
urer,  C.  M.  Beam;  secretary  and  attorney, 
W.  S.  Beam. 

Weaver  Heating,  Power  &  Process  Co., 
Houston,  Texas,  capital  $100,000,  to  deal  in 
crude  oil  and  heating  apparatus.  Incorpora¬ 
tors:  H.  E.  Weaver,  H.  R.  Bartlett,  George 
Hamman,  G.  W.  Hindman,  Henry  Rodrigo 
and  H.  M.  Peck,  all  of  Houston;  W.  F. 
Briceand  E.  L.  Porch,  of  San  Antonio. 

Excello  Vacuum  Machine  Co.,  Chicago, 
capital  $25,000,  to  manufacture  and  sell 
vacuum  machinery.  Incorporators:  Joseph 
A.  Muhlke,  Ashton  H.  Hart  and  James 
Turnock. 

- « - 

Business  Troubles. 

Lewis  &  Kitchen,  Chicago,  Ill.,  one  of  the 
largest  heating,  engineering  and  contract¬ 
ing  firms  in  the  West,  has  been  declared 
insolvent  and  its  affairs  were  placed  in  the 
hands  of  a  receiver  December  16.  The  total 
liabilities  are  estimated  at  $300,000,  but  the 
large  number  of  contracts  the  company  now 
holds,  which  aggregate  $600,000,  will  be 
completed  and  it  is  expected  that  all 
creditors  will  be  paid  in  full.  Among  the 
petitioning  creditors  are  the  American 
Radiator  Company,  with  claims  amounting 
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Protect  Pipe  and  Fittings  With 

DIXON’S  GRAPHITE 
PIPE  JOINTCOMPOUND 

It  never  hardens  or  sets,  and  is  a 
perfect  preventive  of  rust  and  cor¬ 
rosion.  Send  for  Booklet  No.  311 
on  “Pipe  Joint  Compound," 

Joseph  Dixon  Crucible  Co. 

JERSEY  CITY  NEW  JERSEY 


Boiler  Copings  and  Foundation 
Caps  for  Motors,  Pumps, 
Fans  and  Blowers 

Estimates  Furnished  on  Blueprints 

Stone  Shipped  to  All  Points 

JOHN  BEST 

NORTH  RIVER  BLUE  STONE 
414-418  East  92d  Street  NEW  YORK 

Telephone  Lenox  790 


Do  You  Know  Any  Other  Covering  That 
Could  Stand  These  Moisture  Tests? 


NONPAREIL  HIGH 
PRESSURE  COVERING 

FOR  STEAM  LINES  AND  BOILERS 

la  the  only  pipe  coveringf  of  Its  kind.  Not  only  superior  In 
moisture  resisting  qualities,  but  Is  a  more  efficient  non-con¬ 
ductor  of  heat,  wlthstandlngr  higher  temperatures  than 
other  coverings. 


IxKik  for  the  Diamond-Shaped  Blark  and  White  Label  on  Every 
Section  of  Nonpareil  Covering 


TEST  No.  1 

Here  is  a  report  of  test  on  Nonpareil  High  Pres¬ 
sure  Covering  made  by  the  State  Architect  at  the 
State  Power  Plant  at  Topeka,  Kansas,  on  July  1st, 
1912.  The  architect  was  very  much  pleased  with 
the  showing  made. 

“A  earaple  of  Nonpareil  Steam  Pipe  Covering  was  submerged 
in  a  tub  of  boiling  water  at  lO.lS  A.M.  Sample  was  canvased 
and  banded.  The  water  was  kept  boiling  by  the  continual  ap¬ 
plication  ot  a  live  steam  jet.  itemple  was  removed  at  12  M. 
The  covering  had,  of  course,  absorbed  water  but  showed  no 
signs  of  disintegration  or  of  having  lost  any  ot  its  original 
structural  strength  and  appeared  to  be  in  as  good  condition 
structurally  as  before  testing.” 

TEST  No.  2 

A  section  of  two-inch  Nonpareil  Steam  Pipe 
Covering  was  secured  from  Mr.  Roberts,  Ch& 
Engineer  of  the  Seymour  Packing  Co.,  at  their 
plant  in  Topeka,  Kansas,  and  tested  as  follows: 

“The  section  of  covering  canvased  and  banded  was  submerged 
in  warm  water  for  flve  (5)  minutes,  by  which  time  bubbles  had 
ceased  to  appear  on  the  eurface  of  the  water,  showing  tliat  the 
covering  had  reached  its  limit  of  absorption.  It  was  then  ap¬ 
plied  at  11.4r>  A.H.  and  removed  at  3  P.H.  the  same  day.  The 
covering,  when  removed,  apparently  was  in  as  good  condition  as 
before  testing.  It  had  siiifered  no  disintegration  or  loss  of  struc¬ 
tural  strength,  and  seemed  as  efficient  an  insulation  as  new 
covering. 

“The  test  clearly  de.-nonstrsted  that  this  covering  can  be  sub¬ 
jected  to  moisture  to  any  degree  without  injury  to  same  struc¬ 
turally  and  that  it  apparently  regains  its  insulating  efficiency 
after  being  dried  out.” 


Complete  descHptloa  la  our  Catalogue.  Sead  for  a  copy;  also  samples 
H you  wish.  Make  moisture  tests  yourself 

Armstrong  Cork  Company,  Tsi  streeT  Pittsburgh,  Penna. 


The  most  important  part  of  an  Underground  Piping  I 
System  is  its  Underdrainage.  A  Government  officer  says:  I 

“Ric-WiI  Underdrainage  Is  Perfect”  | 

Its  construction  forms  a  substantial  foundation  for  the  con¬ 
duit  and  pipes  and  interlocks  the  entire  system.  A  concrete 
foimdation  under  the  Ba.se  Drain  laid  to  grade  makes  a  job 
that  is  always  in  perfect  alignment. 

THE  CONDUIT? 

Ric-Wil  Red  Book  tells  all  about  it.  Write  today  for  a  copy 
and  read  why  hundreds  of  satisfied  users  throughout  the 
United  States  use  Ric-Wil  exclusively  and  why  our  govern¬ 
ment  uses  it  at  all  Army  and  Navy  headquarters. 

R1C>W1L  UNDERGROUND  PIPE  COVERING  CO. 

623  New  Enclend  Bldg.,  CLEVELAND.  OHIO 


THE 
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to  $25,000;  the  B.  F.  Sturtevant  Co.,  with 
claims  of  $20,000;  and  the  Johnson  Ser¬ 
vice,  with  a  claim  of  $1,750.  The  Central 
Trust  Company,  of  Chicago,  was  named  as 
receiver. 

- « - 

Contracts  Awarded. 

Lamneck  Co,,  Columbus,  O.,  heating  and 
ventilating  new  Philadelphia  schools  for 
$10,000.  The  architect  is  F.  L.  Packard,  of 
Columbus. 

Sodemann  Heating  Co.,  St.  Louis,  Mo.,  . 
heating  and  ventilating  new  Bloom  school, 
in  Cincinnati,  for  $30,887.  Among  the  other 
bidders  was  Niemes  &  Son,  of  Cincinnati, 
whose  bid  was  $33,000. 

Moline  Heating  &  Plumbing  Co.,  Moline, 
Ill.,  heating  and  plumbing  in  the  Moline 
High  Schoolr  The  heating  contracfambunts 
to  $27,377,  and  the  plumbing  contract  to 
$9,757. 

John  J.  Cooney,  Bayonne,  N.  J.,  heating 
and  ventilating  new  school  building  in 
Bayonne  for  $29,580. 

Sproul-McGurrin  Co.,  Grand  Rapids, 
Mich.,  heating  Schlitz  Building  in  that  city. 

Schoollman  Bros.,  Omaha,  Neb.,  steam 
heating  and  plumbing  new  school  building 
at  Dwight,  Neb.,  for  $3,000. 

Portland,  Ore. — Bids  were  received  as 
follows  for  the  heating  and  ventilating  of 
the  State  Normal  School  building  at  Port¬ 
land;  Ben  Olsen  Co.,  Tacoma,  $23,000;  In¬ 
land  Heating  and  Plumbing  Co.,  Spokane, 
$29,203;  Arnold-Evans  Co.,  Spokane,  $25,- 
398;  Blair-Meagher  Co.,  Spokane,  $25,398; 
James  Smyth  Co.,  Spokane,  $24,500;  M. 
Ibister  Co.,  Spokane,  $24,984.  The  plumb¬ 
ing  bids  were:  Ben  Olsen  Co.,  $15,282; 
.\rnold-Evans  Co.,  $26,000;  Edward  McCaf- 
fery,  Spokane,  $13,547;  James  Smyth  Co., 
$16,000;  P.  J.  Coff,  Spokane,  $13,350;  M. 
Ibister  Co.,  $14,189;  William  B.  Coffee 
Plumbing  Co.  Tacoma,  $14,369.  All  of  the 
bids  submitted  were  above  the  appropria¬ 
tions,  necessitating  a  revision  of  the  plans. 


Zimmerman  &  Osborn,  Beloit,  Wis.,  heat¬ 
ing,  plumbing  and  roofing  in  new  Besley 
plant  on  Third  Street.  The  work  will 
amount  to  $18,000. 

Eckart  Plumbing  &  Heating  Co.,  Seattle, 
Wash.,  heating  administration  building  of 
the  Tuberculosis  Hospital  in  Seattle  for 
$7,070;  the  plumbing  contract  went  to  the 
Sound  Plumbing  Co.,  Seattle,  at  its  bid  of 
$4,467. 

Wittman,  Lyman  &  Co.,  San  Francisco, 
Cal.,  hot  water  heating,  plumbing,  etc.,  for 
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the  Horticultural  Building  at  the  San  Fran¬ 
cisco  Exposition  for  $3,992.  The  plumbing 
contract  for  the  Fine  Arts  Building  went  to 
the  John  G.  Sutton  Co.,  at  their  bid  of 
$4,170. 

Guercio  Bros.,  Los  Angeles,  heating  and 
plumbing  12-story  building  on  South  Spring 
Street,  Los  Angeles,  for  Carl  Leonhardt. 
The  work  amounts  to  $43,000. 

General  Engineering  Co.,  San  Francisco, 
Cal.,  hot  water  heating  Sacred  Heart 
Academy  in  San  Francisco  for  $3,194. 

Atlas  Heating  and  Ventilating  Co.,  San 
Francisco,  Cal.,  heating  and  ventilating 
municipal  auditorium  in  San  Francisco  for 
$54,997;  the  plumbing  contract  went  to  F. 
W.  Snook  at  his  bid  of  $20,277. 

Spriggs  Bros.  Plumbing  Co.,  Grand 
Forks,  N.  D.,  heating,  ventilating  and 
plumbing  new  Grand  Forks  Court  House 
for  $12,237. 

John  J.  Nesbit,  Atlantic  City,  N.  J.,  steam 
heating  new  Massachusetts  Avenue  school 
for  $18,000. 

Fort  Dodge  Heating  and  Plumbing  Co., 
Fort  Dodge,  la.,  heating  and  plumbing  new 
school  building  at  Iowa  Falls,  la.,  for 
$16,235. 

George  M.  McGeary  &  Co.,  St.  Paul, 
Minn.,  heating  and  ventilating  new  high 
school  building  in  South  St.  Paul  for  $12,187. 


Ohio  Heating  Co.,  Columbus,  O.,  heating 
buildings  at  Ohio  State  Fair  Grounds. 

Chambersburg  Plumbing  &  Heating  Co., 
Chambersburg,  Pa.,  heating  new  C.  V.  R.  R. 
office  building  for  $7,000. 

Ralph  B.  Schmit,  Newark,  N.  J.,  was  the 
lowest  bidder,  at  $4,202,  for  the  alterations 
to  the  heating  and  ventilating  system  in 
the  Essex  County  Court  House  in  Newark. 
Other  bids  were:  Storms  &  Co.,  Newark, 
$7,490;  John  L.  Reid,  $7,935. 

- • - 

WANTED. 

Manufacturers’  Representation  by  a  man 
of  thirty  years’  experience  as  contractor, 
district  manager  and  sales  engineer  of 
heating  and  ventilating  apparatus  in  the 
west,  middle  west,  northwest,  south  and 
southwest.  Now  employed.  Will  be  open 
for  an  engagement  after  Jan.  31.  Address 
Manager,  care  of  Heating  and  Ventilating 
Magazine. 

Position — A  specialty  salesman  with  fif¬ 
teen  years’  experience,  seven  of  which  have 
been  with  his  present  employers,  will  con¬ 
nect^  with  a  broad-gauge  concern  which  is 
looking  for  a  real  salesman.  Am  a  member 
of  the  American  Society  of  Heating  and 
Ventilating  Engineers.  Best  of  references. 
Prefer  to  work  in  Metropolitan  district. 
Address  Salesman,  care  of  Heating  and 
Ventilating  Magazine. 


THE  ZELLWEGER 


Air  Washing  and  Cooling  Fan 


PATENTED 


is  a  centrifugal  fan,  in  which  air  is  purified,  humidified 
and  cooled  by  intimate,  forcible  and  repeated  contact 
with  water  on  the  surfaces  of  a  large  rotating  filter 
ring,  consisting  of  several  layers  of  close  meshed  wire 
screens,  through  which  the  air  has  to  pass. 

It  purifies  the  air  most  effectively,  as  is  shown  by 
the  cooling  of  the  same  to  near  the  theoretical  limit. 

It  will  produce  and  maintain  any  desired  humidity. 

It  cools  air  from  outdoors  5°  to  20®  F..  and  in  the 
hottest  summer  time  the  air  delivery  is  seldom  above 
80®  F. 

The  machine  automatically  recirculates  the  wash 
water,  and  regulates  the  supply  of  fresh  water. 

The  vanes  of  the  rotating  eliminator  propel  air,  and 
enable  the  machine  to  furnish  more  air  for  equal  power 
than  a  combination  of  any  fan  with  a  spray-washer, 
separate  pump  and  stationary  eliminator. 

This  washer  is  a  most  compact  and  self-contained 
machine,  which  performs  the  four  different  functions  of 
blowing  air,—  of  washing  air, — of  eliminating  the  water 
drops  and  mist  from  the  air — and  of  recirculating  the 
wash  water,  all  in  one  operation. 

It  is  self -cleaning,  uncloggable  and  requires  no  spe¬ 
cial  attention. 

The  Public  Schools  of  St.  Louis  now  have  in  opera¬ 
tion  and  contracted  for  '  vventy-four  Zellweger  Air 
Washers,  for  heating,  ventilating  and  cooling  purposes. 

May  we  send  you  our  Catalogue? 


3.  ZELLWEGER  &  SONS 


1900  Adelaide  Avenue 


St.  Louis,  Missouri 
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WEBSTER 

Air  Conditioning 


NO  ONE  TYPE  of  apparatus  is  best  suited  for  all  kinds  of  service,  but  for  each 
condition  such  as  Air  Cleansing,  Air  Cooling,  Humidifying,  etc.,  there  is  a  type  of 
Webster  Air  Conditioning  Apparatus  that  is  most  effective  for  the  specific  service. 

For  this  reason  more  satisfactory  results  can  be  secured  than  is  possible  with  a  type 
that  has  been  designed  in  an  attempt  to  meet  all  conditions. 

While  Webster  Air  Conditioning  Apparatus  is  made  in  several  types,  each  type  is  of 
the  same  high  class  design — constmcted  of  the  same  high  class  material  and  workman¬ 
ship— a  standard  that  is  always  maintained. 

Consult  us  before  writing  your  next  specification. 


WARREN  WEBSTER  &  COMPANY,  CAMDEN,  N.  J. 

Established  1888  24  Branch  Offices 


APPARATUS 


Webster  "Siandard”  Air  Washer 


is  designed  and  built  to  meet  the  individ¬ 
ual  requirements  of  each  installation. 


®lfr  “i'trrUng”  Air  Waalfrr 


STERLING  TYPE  “D”  AIR  WASHER 


Designed  with  features  that  are 
most  modem  and  up  to  date. 

FLUSHING  SPRAY  HEAD— No  Internal  Ob¬ 
structions — NON-CLOGGING. 

AUTOMATIC  SPRAY  CLEANING  DEVICE— 
Operated  by  Spray  Water. 

VERTICAL  CAM  SHAFT  TRIPPER— Sprays 
Flushed  in  Rotation. 

FLOODED  BAFFLING  SURFACE  —  VERTI- 
CAL—Self-Cleaning- SANITARY. 

THERMO-HUMIDITY  CONTROL  SYSTEM— 
Instantaneous  and  Accurate. 

The  above  “STERLING”  features  are  worthy  of  your  consid¬ 
eration  when  your  next  specification  comes  out. 

RESULTS— 

Low  Resistance  Thru  Washer  and  Efficient  Cleansing 


The  simplicity  of  the  working  parts  of  The  “STERLING” 
Spray  System  insures  dependability  and  low  cost  of  operation. 
Investigation  of  prices  and  details  solicited. 

Open  territory  for  well  established  representatives. 

BLOMFEIDT  &  RAPP  CO.  Jiffli*.''"' 

Designers  and  Machinery  Buiiders 
Also  investigate  “The  Sterling  Portable  Air-Washer” 
Type  B. 

Built  in  capacities  from  100-5000  Cubic  Feet/Minute. 

For  small  office  suites,  residences  and  lodge  halls. 


Webster  “Type  A  Air  Washer 
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Here  Is  the  Solution 
of  Your  Heater  Problem 
Look  It  Over 


SIMS  STANDARD  “CLEAN  E-Z”  STEAM  TUBE  HEATER.  [Made  with  straight  tubes,  easy  to  inspect  or  replace 

Note  the  tube  structure,  consisting  of  two  banks  of  tubes  of  equal  area,  steam  'entering  [the  'uppCT  section  and 
leaving  through  the  lower  set.  Water  inlet  in  steel  head  provided  with  deflector  preventing  short  circuiting. 

Provided  with  large  amount  of  heating  surface  to  absorb  all  heat  in  exhaust  steam.  By  addition  o<'  special  fitting, 
live  steam  may  be  admitted  to  same  tubes. 

Our  Bulletin  G  4-T  gives  detailed  dimensions  and  tabulations.  Send  for  it. 


MINIMIZE 

YOUR  HEAT  LOSSES 


You  will  lose  least  heat-energy  in  your  underground  distribution 
system  if  you  use 


MICHIGAN”  STEAM  PIPE  CASING 


It  is  made  of  the  most  effective  non-conductors  known  and  is  lined  with 
tin  to  prevent  radiation. 

It  is  the  most  efficient  Steam  Pipe  Casing  on  the  market  to-day — simple, 
durable  and  easily  installed;  absolutely  waterproof,  too. 

We  also  manufacture  “Michigan”  Combination  Steel  and  Wood  Water 
Pipe  and  Creosoted  Wood  Conduits. 

Write  for  Full  Particulars  and  Prices 

THE  MICHIGAN  PIPE  COMPANY,  Bay  City,  Mich. 
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Packless  valve  protection 

i< 

In  buildings  having  hundreds  of  offices  or  in  hotels 
where  up-keep  expenses  are  guarded  by  installa¬ 
tion  of  equipment  which  will 
work  and  wear  without  fre- 
quent  repairs,  they  use 

t  Sylphon  Packless 
Radiator  V alves 


This  is  because  three  interests  are  conserved :  — 

On  ArchitecVs  Part:— It  means  preservation  of 
his  room  architecture  from  leak  damages;  a  better 
satisfied  client. 


CfXMs  Sectiooal  View  of  Sylphon  Pack¬ 
less  Radiator  Valve.  The  black 
lines  show  the  unbroken  metal 
wall  which  makes  leak¬ 
age  iraixMsible 


On  Heating  Man's  Part: — It  means  no  trouble 
and  expense  in  repacking  hundreds  of  valves 
when  job  is  tested,  as  in  case  of  “stuffing  box*^ 
types. 

On  Owner's  Part: — ^For  life  of  the  building  there 
is  no  damage  to  walls,  decorations  or  furnishings 
by  leaks;  no  frequent  expenses  for  repacking; 
possible  annoyance  to  tenants,  agents  and  care¬ 
takers  is  thus  avoided . 

Why  not  recognize  the  force  of  these  facts  in  regard  to 
smaller  outfits — fine  homes,  apartments,  schools,  stores, 
churches,  etc.  Excess  of  cost  over  price  of  ordinary 
valves  is  far  less  than  insurance  and  savings  amount  to^ 
Try  them  on  one  outfit — others  will  follow. 


Sylphon  Packless  Valves  used  in  Port 
Hotel,  Winnipeg,  Canada.  Ross, 
McParlane  8i  Rugb,  Architects; 
Cotter  Brothers,  Limited, 
Heating  Contractors 


Chicago,  New  York,  Bo.<ton,  Providence,  Philadelphia,  Baltimore,  Buffalo,  Washington,  Pittsburgh,  Cleveland,  Cincinnati 
D^oit,  Atlanta,  Birmingham,  New  Orleans,  Indianapolis,  Milwaukee,  Omaha,  Minneapolis,  St.  Paul,  St.  Louis, 
Kansas  City,  Denver,  San  Francisco,  Los  Angeles,  Portland,  Seattle,  Spokane,  Toronto, 

London,  Brussels,  Paris,  Berlin,  C(4ogne,  Vienna,  Milan 


